The implementation of quality management system (ISO 9001) in analysing the workmanships performance in selected projects by Chong, Chuan Yee
 PSZ 19:16 (Pind.1/97) 
  
        
UNIVERSITI TEKNOLOGI MALAYSIA 
            
                       
BORANG PENGESAHAN STATUS TESIS # 
             
JUDUL : THE IMPLEMENTATION OF QUALITY MANAGEMENT SYSTEM (ISO 9001) IN ANALYSING THE WORKMANSHIPS PERFORMANCE IN SELECTED PROJECTS   
                    
                    
             
SESI PENGAJIAN :             2005/2006_______                 
             
Saya :                                                   CHONG CHUAN YEE___________________                                           
(HURUF BESAR)   
             
mengaku membenarkan tesis (PSM/Sarjana/Doktor Falsafah)* ini disimpan di Perpustakaan Universiti  
Teknologi Malaysia dengan syarat-syarat kegunaan seperti berikut :     
             
1.   Tesis adalah hakmilik Universiti Teknologi Malaysia.      
2.   Perpustakaan  Universiti Teknologi Malaysia dibenarkan membuat salinan untuk tujuan pengajian  
     sahaja.           
3.   Perpustakaan dibenarkan membuat salinan tesis ini sebagai bahan pertukaran antara institusi  
      pengajian tinggi.         
4.   **Sila tandakan (√)         
             
     SULIT       (Mengandungi maklumat yang berdarjah keselamatan atau kepentingan  
           Malaysia seperti yang termaktub di dalam AKTA RAHSIA RASMI 1972)  
             
     TERHAD       (Mengandungi maklumat TERHAD yang telah ditentukan oleh  
           organisasi/bahan di masa penyelidikan dijalankan)    
             
  √  TIDAK TERHAD        
        Disahkan oleh   
             
             
                    
  (TANDATANGAN PENULIS)   (TANDATANGAN PENYELIA)   
             
  Alamat Tetap : 86, LORONG 3,           
             TAMAN KAMI B,  DR. AMINAH MD YUSOF  
             34000 TAIPING, PERAK.  Nama Penyelia   
             
  Tarikh :  MEI 2006   Tarikh :  MEI 2006   
                      
            
 Catatan : *    Potong yang tidak berkenaan       
                **  Jika tesis ini SULIT atau Terhad, sila lampirkan surat daripada pihak berkuasa/organisasi   
                     berkenaan dengan menyatakan sekali sebab dan tempoh tesis ini perlu dikelaskan sebagai SULIT  
                     atau TERHAD.         
                #   Tesis dimaksudkan sebagai tesis bagi Ijazah Doktor Falsafah dan Sarjana secara penyelidikan,  
                     atau disertai bagi pengajian secara kerja kursus dan penyelidikan, atau Laporan Project Sarjana Muda (PSM)  
            









“I hereby declare that I have read this project report and in 
my opinion this report is sufficient in terms of scope and 







 Signature   :………………………………………….. 
 
 Name of Supervisor : DR. AMINAH MD YUSOF 
 










THE IMPLEMENTATION OF QUALITY MANAGEMENT SYSTEM (ISO 9001) 
IN ANALYSING THE WORKMANSHIPS PERFORMANCE IN SELECTED 












A project report submitted in partial fulfillment of the 
requirements for the award of the degree of 




Faculty of Civil Engineering 













I declare that this project report entitled “The Implementation Of Quality 
Management System (ISO 9001) In Analysing The Workmanships Performance In 
Selected Projects” is my own research except as cited in the references. The report 
has not been accepted for any degree and is not concurrently submitted in 








Name  :      CHONG CHUAN YEE 
 














This study is specially dedicated to my beloved Parents, Brothers and Sister 
for your supports and concerns 
 
 





































 I would like to thank mostly to my project supervisor, Dr. Aminah Md 
Yusof for her enthusiastic efforts, supports and concerns. With her invaluable 




 I gratefully acknowledge the contributions from two organizations, IJM 
Construction Sdn Bhd and Sepang Megah Sdn Bhd for the kind understanding and 
support during the study period. 
 
 
 I would like to express my deepest thanks to my dearest daddy and mummy 
for their encouragement and supports. 
 
   
 Deepest thanks to Ms. Y.R. Lai for her supports, concerns and advice 




















  This study describes on the implementation of Quality Management System 
(ISO 9001) in analysing the workmanships performance in selected projects. Two 
projects of different nature, which consists of medium cost low rise housing and 
low medium cost apartments projects selected in ISO 9001 certified organization 
found to be perform better in workmanships compare to non ISO 9001 certified 
organization. This is due to the fact that in non ISO certified organization, there are 
problems related to documentation and management. This is critical as the three 
most significant factors that contribute to poor construction workmanships 
identified are poor documentation, poor performance of workers and poor 
management. Hence, this study indicates that ISO 9001 certified organization 
could produce more quality workmanships construction projects than non ISO 
9001 certified organization. The study reveals fewer defect recorded in ISO 

























 Kajian ini adalah mengenai pelaksanaan Sistem Pengurusan Kualiti (ISO 
9001) dalam menganalisa tahap mutu kerja untuk projek yang terpilih. Dua projek 
yang mempunyai ciri yang berbeza, iaitu terdiri daripada rumah kos sederhana dan 
pangsapuri kos sederhana rendah yang terpilih dalam organisasi yang 
melaksanakan ISO 9001: Sistem Pengurusan Kualiti dan yang tidak melaksanakan 
ISO. Didapati syarikat yang melaksanakan ISO mempunyai tahap mutu kerja yang 
lebih tinggi berbanding dengan organisasi yang tidak melaksanakan ISO 9001: 
Sistem Pengurusan Kualiti. Ini disebabkan tiga faktor iaitu kelemahan dokumen, 
kelemahan tahap kerja oleh pekerja dan kelemahan pengurusan. Kesemua ini 
biasanya berlaku di organisasi yang tidak melaksanakan ISO. Umumnya, kajian ini 
menunjukkan bahawa organisasi yang melaksanakan ISO 9001: Sistem 
Pengurusan Kualiti mampu menghasilkan tahap mutu kerja yang lebih tinggi 
berbanding dengan organisasi yang tidak melaksanakan ISO 9001: Sistem 
Pengurusan Kualiti. Ini terbukti dengan bilangan kecacatan yang dialami/rekod 
oleh organisasi yang berlaksanakan adalah lebih rendah berbanding dengan yang 
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Construction industry is an economy pillar of our country. It contributes a 
significant growth to the country Gross Domestic Product (GDP). It plays significant 
role in Malaysia’s economic development. From the year 1992 to 1996, the growth 
of construction industry increased from 11% to 14%. Nevertheless, the economic 
crisis that hits Malaysia in the middle of 1996 deteriorates the national income per 
capita from RM 12,051.00 to RM 11,835.00. Construction industry is highly affected 
by the crisis. Furthermore, the industry affects the sustainably of many other 
industries during the crisis. This is due to the chain reaction of the economy cycle. 
Construction contributes to the growth of many related industries. For instance, the 
manufacturing of construction’s material industry; cement, pipes, sanitary wares, 
tiles, ready-mix concrete and etc. Besides, the transportation industry also effected 
during the economy downturn. Moreover, the crisis causes many small players 
whether of developers, contractors or consultants to halt their businesses and this 
result in numerous abandoned projects throughout the country. The government 
realises that the industry is simply too important for the economic development and 
as a result, the government take steps to pump priming the industry during the period 
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from year 1996 to 2002. Eventually, it contributed about 2.1% or RM7.10 billion to 
the GDP in the year 2001 and 2.3% or RM7.28 billion in the year 2002 
(Construction Industry Development Council Survey, 2004). 
 
 
Asides from being an important industry that generates profit to the country, 
in relation to job creation, construction encourages the development of human 
resources in Malaysia. Our country trains more than 10,000 construction 
professionals every year through various universities and institutions locally as well 
as overseas. Moreover, the government conducts training from time to time through 
the Construction Industry Development Board (CIDB) in order to keep abreast with 
the latest information and technology related to construction. As construction plays 
an important role in human resources development, it creates massive job 
opportunities within the country. In the year 2000, the industry reports an 




 Considering the significance of the construction, it is necessary to identify 
major issues that affecting the efficiency of this sector. The main objectives of any 
project are improvements in time, cost and quality (Demos, 1999). The poor state of 
technology adopted by the construction industry in Malaysia as well as fragmented 
relation between construction parties resulted in sub-standard quality products, 
higher construction cost and delay time of delivery. Dissatisfaction over contractors’ 
performance in terms of keeping to the quoted price & time and delivering a final 
product of the required quality has becoming more emerging dispute.  
 
 
 Another setback of the Malaysian construction industry is lack of research 
and development (R&D) activities to keep abreast of innovation in construction 
processes and technology. Despite government invests through the Construction 
Industry Development Board (CIDB) to develop construction expertise and keep 
abreast with the latest technology, the respond from the private sectors is rather cool. 
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Lack of commitments of private sectors towards R&D in construction inhibits 
improvement in the industry. Consequently, when performing sophisticated and 
complex construction jobs, the dependency on foreigners’ technology to complete 
those jobs, which ended up in higher cost become inevitable.  Therefore, there are 
needs to introduce construction tools in the industry to enhance the skills and 
processes in order to deliver projects that satisfies client’s requirement in terms of 
time, cost and quality.  
 
 
 As far as quality is concerned, nowadays, more and more management of 
construction companies focused on quality issue as a competitive edge. Delivering 
projects that satisfy client requirements has become a main priority in order to 
maintain business relationships. Quality began to emerge as a key management focus 
in the United States as early as 1980s (Zeljko et.al, 1999). Therefore in meeting the 
quality challenge, construction companies are adopting new management practices 
on the continuous improvement of product and service quality. 
 
 
   
 
1.2 Problem Statement 
 
 
There is an increasing demand towards high quality projects in our country. 
The number of construction companies engaged in international operations is 
increasing as trade barriers are progressively removed. The growth of international 
trade and of multinational companies as well as demand of high quality projects 
locally have forced the national construction companies to direct attention toward 
improving quality in order to compete globally and at the same time survived 
locally. The goal of high quality is common to all countries. This common goal must 
compete with other national goals amid massive national forces – economic, social 
and political – that determine the national priorities (Refaat, 1998). Providing 
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superior quality is rapidly becoming the way for companies to differentiate 
themselves from competitors and win more projects.  
 
  
  One of the major indicators of construction project performances is quality 
of workmanship. (Anthony et.al, 1997) stated that high quality of workmanship is 
one of the factors that determined the success of a construction project. Therefore, it 
is encouraged that the industry in our country should focus more on management of 
workmanship quality to ensure project’s success. However, no current published 
work addresses any aspects of quality in a way to suit the economic, political, social 
and technological environment in developing countries, including in Malaysia 
(Refaat, 1998). Therefore, studies on how to improve construction quality in 
Malaysia are obvious.  
 
  
Definition of quality abound. For many years there have been attempts to 
define the meaning of quality, often in general terms, yet more recently in terms of 
the formulation of quality through “quality assurance systems” (Refaat, 1998). ISO 
9000:2000 – Fundamentals and Vocabulary defines quality as “degree to which a set 
of inherent characteristic fulfils requirements.” This definition concerns satisfying a 
customer’s stated or implied needs. For a building project, for example, the ultimate 
customer can be the owner, tenant or occupier. Each will have a set of needs to be 
met. For practical purposes, construction companies will adopt developer or owner 
as the final customer or client who pays for the design and construction of the 
project. The stated or implied needs would therefore have to be met by the designer 
and builder. Another definition, which is simple and has relevance and clarity for 
projects, is given by the Construction Industry Institute (“Quality” 1990) cited in 
Refaat (1998) as “conformance to established requirements.” In construction, project 
requirements are initially set by the client and are then translated during planning 
phase into design and eventually into a project scope. At construction workplace, 




 Hence, the construction industry should develop common standards during 
construction stage in order to improve work process and eventually deliver 
satisfactory products. International standards that will have a major impact on the 
competitiveness of the United States (U.S) construction industry are being created 
and implemented (Janet et.al, 1997). The International Organization for 
Standardization (ISO) was formed in 1947 to promote the development of 
standardization; to facilitate the international exchange of goods and services; and to 
foster cooperation between intellectual, technological, and economic activities. The 
technical work produced by the ISO is published as international standards. The ISO 
9000 series of international standards are being implemented in the engineering and 
construction industry through requirements by owners for firms to be ISO 9000 
series registered to specific standards (Janet et.al, 1997). 
 
 
 According to Phenol (1994), the acceptance of ISO 9000 standards in the 
construction industry is not as wide as in the other industries, such as manufacturing. 
This is due to some features such as a construction project is usually a unique 
collection of people, equipment and materials brought together at a unique location 
under unique weather conditions, while most manufacturing is a system of mass 
production wherein all of these factors are consistent with producing typical products 
over and over again and organizational structure of a construction company varies 
depending on the nature of the project, while the same structure in a manufacturing 
company is almost unchange. Nevertheless, the fundamental differences between 
construction and manufacturing do not mean that quality improvement techniques 
adopted by the latter are not applicable in the former. Rather, efforts should be made 
to modify quality control and assurances practices in the manufacturing industry for 
application in the construction industry. 
 
 
 In conclusion, there are different views on definition and component of 
quality. The questions such as how the quality management system could help the 
construction industry to improve workmanships, why is quality management 
important and how does the organization with ISO certification performed in 
  6 
comparison to organization without ISO require answers. Therefore, the study must 





1.3 Aim and Objectives  
 
 
The aim of this project is to analyse the workmanships performance of ISO 
9001: Quality Management Systems (QMS) implementation in selected projects. 
The aim of this research can be achieved through the following objectives:  
 
 
a) To identify common defective workmanship in selected projects  
b) To identify factors that contribute to poor construction workmanships  
c) To compare the workmanships performance between an ISO 9001: 
Quality Management System (QMS) certified organization and a non ISO 





1.4 Scope of Study 
 
 
Previous investigations had been carried out such as by Janet et.al (1997) 
regarding the development and use of the ISO 9000 series of quality standards in the 
construction industry. Besides, a study regarding the quality system in accordance to 
ISO 9000 in construction companies was conducted by Abdulaziz et.al (1999). There 
is even study carried out by Edwin et.al (1999) regarding the imposing of ISO 9000 
standards on statutory agents. Nevertheless, studies regarding workmanships 
performance of ISO 9001 implementation in construction projects are never carried 
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out. Therefore, this research will contribute to how construction workmanships 
perform with ISO 9001: Quality Management implementation in selected projects. 
    
   
This study was confined to the following scopes: 
 
 
a) This study focus on selected projects undertaken by IJM Construction 
Sdn Bhd and Sepang Megah Sdn Bhd 
b) The comparison of workmanships performance between before and after 








This section discusses methodology of the research that helps to realize the 
aim of the study in the light of the existing knowledge and investigation evidence. In 
order to achieve the aim and objectives of this research, the essential stages of 
methodology are performed. The major processes includes identify problems, 
establish aim and objectives, literature review, data collection, data analysis and 
conclusion as shown in Figure 1.1. 
 
 
The preliminary data for this study are collected through literature review, 
selected companies’ data and the use of a questionnaire survey targeted at 
construction industry professionals in selected organizations. The literature reviews 
are conducted through books, internet, and leading construction management and 
engineering journals. During this stage, the construction process, common defective 
workmanships in construction projects and the implementation of ISO 9001: Quality 
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Management System in construction were being identified. The data collected are 









 Literature Review 
 
 Data Collection 
 
 





Establish Aim & Objectives 
Figure 1.1:  Method Conclusion 
 
ology of the Project 


















Construction is a complex industry. The project developmental process of 
design and construction is generally a long and “arduous” one which is too often 
made complicated by the large number of designers and builders involved in a 
typical construction project. In the traditional form of project procurement, the 
professional designers such as architects, engineers and quantity surveyors and 
builders are each engaged separately by a client who is the initiator of the project. As 
the designers and builders are the independent parties, there is a critical need for 
efficient coordination and effective communication between the various parties for 
the successful execution of the project in terms of time, cost and quality 
requirements.      
 
                                                                                                                                                                                                       
Unlike construction, the “designer-producer” homogeneity is achievable in 
manufacturing, where the establishment which designs the product will frequently be 
the same establishment who to produce it. In this case, both the design and 
production teams are part of the larger manufacturing establishment which 
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manufactures the product. Coordination between the designer and the production 
operator is therefore more profound and effective than in the case of construction. 
This advantage enables problems to be ironed out before they occur and 
subsequently, quality products could be produced. The following sections discussed 





2.2 Life Cycle Of A Construction Project 
 
 
Before a project is constructed to its intended use, it has to undergo several 
stages. These stages are conceptual and feasibility studies, engineering and design, 
procurement, construction, start-up and implementation and operation and 





2.2.1 Conceptual And Feasibility Studies 
 
 
In this stage, a project is still in the decision whether it is feasible to be 
carried out or otherwise. In this stage, the elements such as conceptual analysis, 
technical feasibility, economic feasibility and environmental impacts are being 
carried out. These analysis and impacts will consider the location of a project, supply 
of workers, availability of raw materials, availability of most appropriate and 
economical form of transportation, socio-impact on community as well as 
environmental impacts to the surrounding areas. Besides that, a project will also 
undergo detail analysis in term of cost reimbursement and capital recovery. 
Therefore, the decision making during this stage is vital as it will decide whether the 
project will be implementing or not.  
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 2.2.2 Engineering And Design 
 
 
There are two sub-stages in engineering and design namely; preliminary 
engineering and design and detailed engineering and design. Preliminary engineering 
and design stresses on architectural concepts of the project such as the layout plan, 
size and capacity of a project as well as the comparative economic studies regarding 
project to be constructed. Besides that, the evaluations of alternatives for 
technological processes are being conducted in this known sub-stage. The output of 
this sub-stage would be a master plan of a project which includes all the required 
architectural concepts, size and capacity and features available for that particular 
project. 
 
        
 Detailed engineering and design involves the process of breaking down, 
analyzing all the detail features and architectural requirements such as lighting 
requirements, detail layout requirements and etc. In addition to that, the analysis and 
detailed calculation of structure and its elements are being carried out to comply to 
the standard of safety and performance required. The outcome of this sub-stage will 
be a set of working drawings that contain all the relevant information to inform the 
builders on how to construct the project on site. 
 
 
 After engineering and design stage, the next stage a construction project 













In the procurement stage, there are also two major activities being conducted 
namely; contracting and sub-contracting. For huge projects, sub-contracting activity 
is inevitable as it involve numerous specialist contractors such as lift installer, 
mechanical equipment specialist and etc. There are many forms of procurement 
nowadays in our construction industry. Traditional forms of procurement is single 
contracting, whereby the main contractor handles all the sub-contracting but the 
client still has control over the project’s consultants. There is an increasing trend 
towards the use of the design and build procurement method in our country. Design 
and build procurement method is a singe line responsibility where the contractors 
would handle all the procurement responsibly including the project consultants. 
According to Anthony et.al (1997), the design and build procurement method 
improve the performance of projects in terms of staying on budget, conform to 
client’s expectations, staying on schedule, meet specifications, high quality of 
workmanship and minimizes construction aggravation. After being procured, a 





2.2.4 Construction  
 
 
This is the stage where the designers’ plans and specification are realized into 
physical structures and facilities. In this stage, it involves organization and 
coordination of all resources for the project including labour, equipment, materials, 
finance and technology and methods. The construction stage is undeniably the most 
important stage for any project as this is the stage that all the standards, 
specifications, features and concepts are being combined together and built at the 
site. Therefore, proper planning at the site has to be carried out to ensure the smooth 
flow of a project. Planning process is the most important for any construction 
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projects as a proper planning will ensure whether the project runs smoothly or the 
contrary. Moreover, a proper planning will ensure that the project achieve its 
objectives of time, cost and quality requirements. 
 
 
Besides planning, proper organizing also need to be carried out by the project 
manager. Organizing is a process of designing a structure delegation of 
responsibilities and relationships between individual and groups as well as tacks to 
people, firms, regulatory agencies and etc.  
 
 
Another important activity to be considered during the construction of a 
project is leading. Every organization needs a leader to ensure that the influence of 
structure always exists. Besides, a leader would brings direction to the rest of the 
team and at the same time maintain motivation and harmony. According to Eric 
(1999), every project managers are leaders. 
 
 
Besides of leading, controlling is also another activity which is vital during 
the construction stage of a project. Proper controlling from the aspects of financial, 
time, resources as well as construction methodology will ensure the project runs well 
as planned and achieved its objectives. After the completion of construction, a 
construction project will be start-up for implementation. 




2.2.5 Start-up And Implementation 
 
 
The activities involved in this stage are testing, adjusting and correcting. The 
main purpose of this stage is to ensure the electrical and mechanical system installed 
functioning efficiently to its intended purpose. Any major breakdown of electrical 
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and mechanical system is being searched and corrected in this stage. All the relevant 
trainings regarding the function of system of the project are conducted to ensure the 





2.2.6 Operation And Utilisation 
 
 
Operation and utilisation forms the final stage of the project which include 
determination of its functional value. Maintenance activities are scheduled 
throughout the life of the project to ensure its functionality are being upkeep from 
time to time. 
 
 
Following are sections discussing in details about project management in 
construction, which is the most important stage as this is the stage that all the 
standards, specifications, features and concepts are being combined together and 





2.3 Construction Project Management 
 
 
 Construction projects are complex undertakings. Even a structure of modest 
proportions involves many skills, materials and literally hundreds of different 
operations. The assembly process must follow a natural order of events which, in 
total combination, constitutes a complicated pattern of individual time requirements 
and restrictive sequential relationships among the many segments of the structure. 
To some degree, every construction project is unique and no two jobs are ever quite 
 15 
alike. In its specifics, each structure is an individual, tailored to suit its environment, 
arranged to perform its own particular function and designed to reflect personal 
tastes and preferences. The vagaries of the construction site and the possibilities for 
creative and utilitarian variation of even the most standardized building product 
combined to make each construction project a new and different experience. 
 
  
 The construction process is subject to the influence of highly variable and 
sometimes unpredictable factors. The construction team, which includes architects, 
engineers, tradesmen, sub-contractors and suppliers, changes from one job to 
another. All of the complexities inherent to different construction sites such as 
subsoil conditions, surface topography, weather, transportation, material supply, 
utilities and services, local sub-contractors and labour conditions are an innate part 
of construction.  
 
 
 In general terms, management might be described as the judicious allocation 
and efficient usage of resources of money, labour, equipment materials and time to 
achieve a desired end. Unfortunately, the construction process is not a self-regulating 
mechanism and considerable management effort is required to achieve the desired 
end of timely completion, economy of operation and quality satisfaction. The 
achievement of favourable time-cost balance by the careful scheduling and 
coordination of labour, equipment and sub-contractors as well as maintaining of a 
material supply to sustain this schedule requires efforts and skill. The project 
manager must blend the quantitative techniques of scientific management together 
with the subjective ingredients of experienced judgment and intuition into an 
operating procedure. Astute construction project management requires at least as 
much art as science, as much human relations as management techniques. 
 
  
 A comprehensive construction project management involves the following 
functions; each function is discussed in the following sections: 
   












Planning puts together the details of how to meet the project’s goal given the 
constraints. Common estimating and scheduling techniques will lay out just how 
much work the project entails, who will do the work, when it will be accomplished 
and how much it will cost. Construction planning is primarily concerned with 
establishing the sequential order in which various operations will be carried out on 
the job site. Planning is the most time consuming and difficult phase as well as the 
most important of the construction project management system (Richard, 1972).   
 
 
  Planning is very essential towards the achievement of a project. With proper 
and systematic planning, the chances of achieving desirable results in terms of time, 
cost and quality for a project is definitely very high. An unplanned construction site 
would result in wastage of materials and manpower, an unsafe working environment, 
unnecessary cost for the reimbursed of numerous repairs resulting from poor work 
quality, poor morale and the reputation of the project team as well as tarnished of 
company’s image. Therefore, the planning process has to be taken seriously  by the 
project manager in order to ensure that the project runs smoothly. Planning is 
divided into 4 main important items as follows: 
 
 
a) Work activities – the development of master & detail programme 
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Work activities are the important item to be planned before the 
commencement of construction activities. Work activities would involve the 
development of master and detail programme of a project. Master programme 
is normally prepared by the client or developer showing the phases of a 
project i.e. the design phase, approval phase and construction phase. It is 
therefore a programme to show the overall development of a project. 




  Detail programme is a more comprehensive programme that shows 
every activity of the trades of construction at every area and it reflects the 
master programme. It is developed by extracting the activities that are in the 
master programme. Thus, there will be sets of detail programme to be 
developed depending on the type of work, for example detail programme for 
structural work, brickwork, plastering, sewerage works and etc. Detail 




The most common type of work activities planning is the Critical Path 
Method (CPM) which outlines all the critical activities. With the progressive 
advancement of the information technology, scheduling nowadays is no 
longer manually calculated. Softwares such as the Microsoft Project and 
Primavera Project Planner are extensively used for the calculation of total 
floats and free floats of activities as well as to aid in detection of critical path 
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b) Resources planning  
 
 
There are 4 types of main resources to be taken into consideration 
which are manpower, machinery, material and construction technique. 
 
  
 For manpower, the number of workers for each trade of work has to 
be planned in order not to waste any manpower (workers idling). Besides 
that, the type of workers such as skilled, semi-skilled or not skilled workers 
has to be considered while employing them to work at the site. Planning of 
manpower requires extensive work study and site experiences. Different 
projects would have different planning of manpower. It is a very essential as 
improper planning would result in the waste of manpower and eventually 
unnecessary workers’ cost. Besides that, improper planning of manpower 




 The planning of machinery is as important as the planning of 
manpower. The number and type of machinery to be used are the vital items 
for a project. For example, we should plan the number of excavators to be 
used for a certain volume of earth excavation according to the period of time. 
Besides, the type of excavators has to be considered in terms of its 
performance, maintenance fees as well as operators-friendly (easy to 
operate). Planning of machinery also requires extensive work study and site 
experiences. Improper planning of machinery would result in the idling of 
machinery that would result in an increase of maintenance fee and failure of 
optimizing the usage of machinery. 
 
 
 The other important resource is the material. Without material, it is 
impossible to complete a project because construction is a process that 
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assembles all the relevant materials to produce a significant product. 
Planning of material would involve the type of material to be used, any 
special material required and the delivery of material. Normally, a 
programme is developed to monitor the procurement and delivery of material 
in order to ensure that it is delivered timely and sufficiently to the site. 
Besides, early orders has to be placed for an important material in order to 
prevent unavailability of the material. The planning of material has to be well 
coordinated with the scheduling of work activities, planning of manpower 
and planning of machinery in order to ensure the smooth flow of work 
progress. For example, the concreting process; concrete has to be ordered 
earlier and the proper machinery has to be prepared to ensure a smooth flow 




 Construction techniques are also an aspect to be stressed on. Before 
the commencement of a project, a site manager has to discuss the relevant 
and proper construction techniques to be applied with the consultants and 
then seeks approval from the client. Besides, it is also important to study 
whether these construction techniques require special material or plant for 
smooth construction. For example, the installation of an underground 
sewerage pipe at soft clay ground requires the aid of sheet piles and the usage 
of vibro; a type of machinery for sheet piling installation. The planning of 
construction technique requires sound engineering knowledge as well as 
extensive site experiences in order to comprehend the exact site situation.                
      
 
c) Approval from the authorities 
 
 
All relevant approval must be obtained prior to site establishment. 
Every site manager has to ensure that their sites are legal before proceeding 
with the project progress. Relevant approval such as a permit from the 
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Ministry of Domestic Trades and Consumers Affair for the storage of 
cement, diesel and steel bar storage should be obtained. However, relevant 
approval such as temporary water and temporary electrical supply should be 
obtained from Jabatan Bekalan Air (JBA) and Tenaga Nasional Berhad 
(TNB) respectively. Furthermore, the site manager should aware of the local 
authorities’ requirement for setting up workers quarters and the arrangement 
of cabins.  
 
 
d) Site layout, temporary facilities and safety measures 
 
 
The planning of a site layout is essential for a systematic and 
ergonomic working environment. A proper planned site could result in less 
access problems, increase the speed of construction, reduce the risk of 
accidents and minimize unnecessary cost. A proper planned site would also 
have adequate and well maintained facilities. These facilities are as follows: 
  
 
i) Temporary construction access road – a very important criteria in 
proper planned site. This temporary access road should be well 
maintained in order to ensure a good flow of traffic at the site. 
ii) Temporary drainage system – important in order to maintain the 
dryness of the site thus allowing smooth running of the project. 
iii) Temporary electrical & water supply – an important workers 
welfare to be provided. Whereby, both are important elements for 
construction purposes; for example night work could be 
conducted with a spotlight. 
iv) Proper sanitary system i.e. toilet & septic tank – an important 
workers welfare and maintaining proper hygiene. 
v) Workers’ quarters – staying quarters for the workers. 
vi) Material storage area – protecting materials against weather and 
theft. A proper material storage could avoid congestion at the site. 
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vii) Temporary site offices – administrative and management purposes 
at the site, centre of communication at the site. 
viii) Temporary car parks – facilities for staff, consultants as well as 
authorities. 
ix) Diesel storage tank – storing diesel for machinery and plant usage. 
x) Safety hoardings – important in protecting the site from outsiders 
disturbance. 
xi) Workspace i.e. bar bending yard and formwork preparation – 
ensure production of activity is running progressively without 
disruption. 
xii) Guard house – acts as centre of securities. 
xiii) Canteen – another workers and staff welfare. 
    
 
Moreover, safety measures are also an essential element in planning. 
Safety measures would includes the provision of Personal Protective 
Equipment (PPE) for workers, safety ladder, warning tapes to be put up for 
hazardous area such as around the buildings and deep excavation area, the 
hire of qualified security guards for site security and scheduled fogging i.e. 









Organizing is the process which is used to relate tasks to people, firms, 
regulatory agencies and etc. In this process, the manager will design the structure 
delegation of responsibilities as well as relationships between individual and groups. 
Projects are typically part of an organization larger than the project – corporations, 
government agencies, health care institutions, international bodies, professional 
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associations and others. For construction projects, the typical organization opted by 
the companies top management would be projectized organization, which there will 






Figure 2.1: Typical projectized organization (PMI, 1996) 
 
 
A project manager will have the total authority in the projectized 
organization, and thus his decision is very important in determining the success of 
the project. The project manager has to communicate well with his team members in 
order to ensure the organization could perform their duties to their best. 
Communicating involves the exchange of information. The sender is responsible for 
making the information clear, unambiguous and complete so that the receiver can 
receive it correctly. The receiver is responsible for making sure that the information 
is received in its entirety and understood correctly (PMI, 1996). 
 
 
 Besides communicating, another essential skill a project manager should 
possess in managing organization is negotiating. Negotiating involves conferring 
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with others in order to come to terms or reach an agreement. Agreements may be 
negotiated directly or with assistance; mediation and arbitration are two types of 
assisted negotiation (PMI, 1996). During the course of a typical project, project 
manager is likely to negotiate for scope, cost and schedule objectives, contract terms 








 Another management function that is necessary to manage construction 
project is leading. Every project needs someone who, regardless of his or her title, 
performs the functions of project management. It is a role that can be fulfilled in a 
few hours a week on small projects or spread among many people on very large 
projects. The primary responsibility of a project manger is to lead all the 
stakeholders – the customers, management, vendors and project team and encourage 
them to work together during the course of the project (Eric, 1999). 
 
 
 Leading process involves establishing direction which a manager will 
develop for both a vision of the future and strategies for producing the changes 
needed to achieve that vision. Moreover, leading also involves aligning people, 
which means communicating the vision by words and deeds to all those whose 
cooperation may be needed to achieve the vision of the project. Apart from that, 
motivating and inspiring also forms element of leading as it will help people 
energize themselves to overcome problems, bureaucratic, political and resource 
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2.3.4 Controlling   
 
 
Besides planning, another important activity to be conducted during the 
construction stage is controlling. There are 6 major items to be controlled at the 






In terms of manpower, a site manager should control the numbers of 
workers of staff from time to time in order to optimize them. For example, 
when structural work is completed, then all the carpenters should be 
transferred to project for their expertise. This will optimize the resources as 
well as reducing the wastage of manpower. Besides, the skills of workers has 
to be controlled according to the trade of works; for example to never let a 
concretor perform a plasterer’s task because this will result in poor quality of 
work done. Furthermore, the quality of workers such as speed has to be 
controlled in order to ensure the timely completion of each trade of work. 
Motivation and morality of workers also have to be boasted up from time to 






A site manager should control the numbers of machinery at the site 
from time to time. Whenever a machinery is no longer in use, it should be 
transferred to other required areas in order to optimize the resource. Idling is 
the most important issue for machinery. When a machinery idles, it would 
create unnecessary cost for the project such as high rental and maintenance 
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fees. Besides, the type and suitability of machinery used at the site should be 
controlled as well. 
 
 
c) Quality Of Work 
 
 
Quality of work should be controlled strictly at the site in order to 
fulfill the clients’ requirements. A quality controller should be appointed at 
the site for the purpose of ensuring that the work done complies to 
specifications, Bill of Quantities (BQ) and construction drawings. Also, 
testing should be conducted for example pressure leakage test and water flow 
test should be carried out for all piping work. 
 
 
d) Safety At Site 
 
 
Safety is everyone’s responsibility when working at the site. 
Everybody wants to work in a safe and healthy environment. As a site 
manager, proper safety measures at the site has to be implemented in order to 
maintain a safe working environment. Safety inductions have to be conducted 
for every new worker entering the site. Proper control measures such as 
penalty for non-compliance with safety procedures should be implemented as 






To implement a proper control on material, storage of material has to 
be properly done as planned. Besides, proper storage would reduce double 
handling and damages of material that will result in wastages. Furthermore, 
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proper protection to material such as proper covering will definitely reduce 
damages as well. It is a good practice to cast lintel with extra concrete after 
concreting work as this an economical way of construction. 
 
 
f) Method Of Construction 
 
 
Method of construction should be controlled to ensure the most 
effective and economical way of construction is being implemented. 
Improper control would result in higher cost, dangerous working 
environment and poor quality of work done. Therefore, a site manager should 
update himself with the latest construction technology available which is 





2.4 Typical Building Project Construction Process 
 
 
A typical building project construction consists of four major stages namely; 






2.4.1 Survey And Setting Out 
 
 
Whatever the size of a building project, survey and setting out is a must. 
Survey and setting out is a process whereby the entire boundary and all the building 
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peg being identified. Survey and setting out is very important as it has to be carefully 
conducted as it will decide the right location of the building. Besides that, all the 
existing level of the area are being identified through this stage before the 
commencement of construction work. Basically, the survey and setting out is carried 
out by qualified licensed surveyor and the equipment involved would be theodolite, 





2.4.2 Structural Works 
 
 
   After all the building boundaries and pegs are being marked and identified, 
the structural works for the building will commence. Depending on the size of the 
building and existing soil condition, consulting engineers will decide whether piling 
work is required. If piling work is required, then the piling work will commence. 
Piling work also forms part of the structural works. After piling had been completed, 
the excavations for the construction of foundations begin. Foundations are the base 
of the building and the quality of structural work at this stage is to be highly being 
taken cared. In Malaysia, buildings are mostly forms by reinforced concrete 
structural work. After the completion of the foundation works, the construction of 
the super-structure of the building will commence. The super-structure is the 
backbone of the building. As the construction of super-structure continues, the 
architectural works for the building will start and run con-currently. 
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2.4.3 Architectural Works    
 
   
The trades work of bricklaying, plastering, roof coverings, door frame 
installation, window installation, fittings installation as well as painting and interior 
design work are being classified into architectural works. The aesthetic value of the 
building is being formed during this construction stage. Quality of architectural 
works has to be controlled properly as it will become the finishing product to be 








2.4.4 External Works 
 
 
 External works are defined as all the work outside of the building however, 
the work involves at the surrounding of the building boundary area. For example, the 
laying of sewerage pipes, external water reticulation work, construction of road and 
drainage served to the building and construction of building’s fencing are classified 
as external works. Usually, external works commence after the architectural work 
had been completed about half of its scope. After the completion of the external 
works, the entire building project is ready for inspection and is subsequently handed 
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2.5 Common Defective Workmanships In Buildings Projects 
 
 
 According to Powell (1979), the most frequent defects occurred in buildings 
are rough internal paintwork, incomplete external paintwork, shrinkage gap between 




 A building site is a dirty, dusty or muddy place, and often the dust and dirt 
gets ingrained in the internal woodwork, which must be cleaned down before it is 
painted. In addition to this, there is the poor machining of some bought-in joinery. 
One sometimes hears on site that it is not in the painter’s price to clean-down after 
other trades, or do extra work to poor-quality joinery. As far as the painter is 
concerned, if it was not included in his specification, but it is the builder’s job to see 
that all necessary preparation and cleaning down is in someone’s specification, and it 
is the site manager’s job to see that it is in fact done by that person. 
 
 
 Incomplete external paintwork easily happens as the painter goes up the 
ladder and does not start quite where he left off, and there is a gloss-coat gap. He has 
to the job piecemeal, half today and half next week, because someone else has not 
finished something. This is the way small things, like a window casement or the 
garage fascia, get forgotten. Thus, this case boils down to careful, firm supervision. 
One person must be responsible for snagging finished houses before handing over to 
the client.  
 
 
 Shrinkage gap between floor and wall tiling at bathrooms occurs due to 
deflection of joists under heavy point loads such as the feet of baths. Hence, because 
of this deflection combined with the natural shrinkage of joists, an unsightly gap 
often appears between the edge of the bath floor tiling and the bottom edge of the 
wall tiling. 
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 Ponding on drives occurs due to insufficient time allowed between the 
backfilling of trenches, laying hardcore and drive surfacing. Thus, proper planning 
of work sequence is important to prevent this problem. Besides, proper supervision 
especially during hardcore laying is vital to ensure good workmanships produced for 
drives area.  
 
 
 Incomplete plaster making good occurs at interfacing between different 
trades of work because the plasterer forgot to make good after the plumber, after the 
electrician, etc. Consequently, the site manager must remember to look into all  the 





2.6 Factors That Contribute To Poor Construction Workmanships    
 
 
 Many studies have been conducted to identify the factors that contribute to 
poor construction workmanship. Most studies found that poor construction 
workmanships occur due to human factors rather than technical factors. Human 
factors are caused during the operation of construction, management at the site as 
well as work procedures at the site whereas technical factors are related to defective 
materials, design problems and unforeseen disasters. 
 
 
 Studies by Ahmad (2002) found that the factors that contribute to poor 
quality of construction workmanship were that no proper monitoring of projects, the 
quality of materials used not being well controlled in terms of material preparation as 
well as installation procedure and the lack of proper on site supervision due to 
inconsistency of supervision and incompetence supervisors. Besides, the builders 
approach towards minimizing cost and expediting work progress without taking in 
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 Proper monitoring of projects in the aspect of work quality is also required to 
be stressed on apart from time and cost. Lack of proper monitoring of quality 
performance will definitely affect the workmanship produced. Thus, the 
management at the site should derive a proper method to monitor the quality of work 
during the construction processes at the site. Besides that, the quality materials used 
for work also need to be monitored regularly. For example, the quality of concrete 
has to be monitored at the site in terms of workability and strength. In addition, the 
management may also adopt a system to ensure the right material arrived at the site 
based on submission of sample material for approval. 
 
 
 Apart from that, the installation or preparations of materials also need to be 
monitored and taken into attention. For example, during the manual mix for the 
concrete at the site. The correct proportion of water, cement, sand and aggregates has 
to be ensured according to the specifications. Asides, the methods of construction 
also need to be monitored in accordance to method statements. 
 
 
 Proper site supervision has to be ensured so that the work is done accordingly 
to the standards and specifications. The selection of supervisors also needs to be 
conducted carefully to ensure that competence and suitable personnel are being hired 
at the site. Consequently, all the factors above could be improved by the adoption of 




 Another study carried out in 1987 (Achieving, 1987) cited in Refaat (1998) 
blames poor quality were due to inadequate information, poor communication, poor 
care in workmanship, and lack of site supervision. Poor communication at the site 
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that lead to inadequate information being passes from the head office to the site 
management team eventually causes inadequate information being flowed to the site 
team. Hence, this communication breakdown could lead to the misunderstanding at 
the site which leads to poor quality of workmanship. Poor care of workmanship and 
lack of site supervision are also noted by Ahmad (2002) as discussed above, which is 
due to the lack of monitoring and proper procedures. 
 
 
 Sidney (1965) also outlined that improper procedures or carelessness during 
construction operation may result in poor quality of workmanship. From all the 
studies discussed, there is obvious need to have proper procedures and management 
systems to ensure that projects are monitored effectively and lead to good quality of 
workmanship. This again supports that the ISO 9001: Quality Management Systems 








The chapter discusses construction process and management. It shows that 
conceptual and feasibility studies, engineering and design, procurement, 
construction, start-up and implementation and operation and utilization are stages 
that undergone by a construction project. Planning, organizing, leading and 
controlling are four main management functions in construction projects. A typical 
building project involves the process of survey and setting out, structural work, 
architectural work and external work. 
 
    
 The most frequent defects occurred in buildings are rough internal paintwork, 
incomplete external paintwork, shrinkage gap between the floor and wall tiling at 
bathrooms, ponding on drives and incomplete plaster making good. Studies found 
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that no proper monitoring, lack of proper site supervision, inadequate information, 
poor communication, poor care in workmanship and improper procedures during 
construction operation are factors that contribute to poor construction workmanships. 
 
 
 The following chapter will discuss about the principles, standards and 
application of ISO 9001: Quality Management Systems. Besides, the interaction of 




















3.1       Introduction 
 
 
As discussed in Chapter 1, the aim of this project is to analyse the 
workmanships performance of ISO 9001: Quality Management Systems (QMS) 
implementation in selected projects and one of the objectives is to compare the 
workmanships performance between an ISO 9001: QMS certified organization and a 
non ISO 9001: QMS certified organization for selected projects. 
 
 
In this chapter, the development of international standards in Malaysia, the 
definition, principles, standards and application of ISO 9001: QMS are being 
discussed to gain more insight regarding the quality management systems. Besides 
that, the interaction of ISO 9000 standards with the construction industry also being 
discussed to comprehend more regarding the application of these standards within 
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 Standards have proliferated worldwide responding to the needs of 
increasingly complex technical, economic and social systems. They are applied to 
virtually all product areas and stages of production. As a result, standard-related 
trade issues have gained prominence in recent years. There is also a general 
awareness of the strengthening of industrial performance and expansion of export 
opportunities through standardisation. With globalisation and the growing 
interdependence of our present world, standardisation is needed in order to 
facilitate market access of products. There are many standards and their various 
actions are as follows: 
 
 
a) Facilitate trade by providing a basis for comparison and measurement 
b) Act as a mechanism to transfer technology 
c) Improve communication and mutual understanding of technical issues 
d) Act as protection of health, safety and the environment  





3.2.2 Department Of Standards Malaysia (DSM) 
 
 DSM, under the ambit of the Ministry of Science, Technology and 
Innovations Malaysia, is the National Standards Body (NSB) as well as the 
National Accreditation Body (NAB). DSM was officially launched on August 
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28,1996 by the former Minister of Science, Technology and the Environment 
Malaysia, YB Dato' Seri Law Hieng Ding. Its roles and functions are governed by 
the Standards of Malaysia Act 1996 (Act 549). 
 
 
 It was established to undertake the statutory roles in the standardisation 
formerly carried out by SIRIM. In addition, DSM is also entrusted with the 
responsibilities of accreditation, which was previously undertaken by the 
Malaysian Accreditation Council (MAC). 
  
 
 The mission of DSM is to facilitate Malaysian goods and services to be 
globally competitive and renowned through standardisation and accreditation. The 




a) advancing the national economy 
b) benefiting the health, safety and welfare of the public  
c) protecting the consumers 
d) promoting industrial efficiency and development 
e) facilitating domestic and international trade 
f) furthering international cooperation 
 
 
 In the area of standardisation, the main functions of DSM are to: 
 
 
a) develop Malaysian Standards. In carrying out this function, DSM may 
appoint an agency to coordinate standards development activities in 
Malaysia   
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b) implement criteria and procedures relating to the preparation, approval, 
acceptance and designation of standards in Malaysia as approved by the 
Minister  
c) recommend the standards submitted by the appointed agency as a 
national standard 
d) maintain an index of approved national standards 
e) represent Malaysia in international and regional standardisation activities 
 
 
 In discharging its duties in the development of Malaysian Standards and in 
international standardisation, DSM appoints SIRIM Berhad to be its technical arm. 
DSM is also an active participant of the International Organisation for 






3.2.3 ISO 9001: 2000 Standards 
 
 
 Since the introduction of ISO standards, there are over 2,750 companies 
having achieved ISO standards in Malaysia according to the Department of 
Standards Malaysia (DSM, September 2003), with many of them from the 
manufacturing industry. Of which over 250 companies are ISO 14000 certified. In 
the construction industry, there are just over 150 companies ISO certified. 
 
 
 The International Organization for Standardization (ISO) introduced its 




a) ISO 9000: 2000 Fundamentals and Vocabulary 
b) ISO 9001: 2000 Requirements of Standards  
c) ISO 9004: 2000 Guidance for Performance Improvement  
 
 The requirements of the standard, ISO 9001:2000 promotes a process 
approach in the developing, implementing and improving a quality management 
system effectively in order to enhance customer satisfaction by meeting their 
requirements. It emphasizes on the importance of: 
 
 
a) Understanding and meeting requirements, 
b) Need to consider processes in terms of added value, 
c) Obtaining results of process performance and effectiveness, and  




 The salient provisions in said standard are riddled with emphasis for 
organization to meet customer requirements and satisfaction through continually 
improving the effectiveness of its Quality Management System (QMS). For 
example, in clause 1.1, it requires an organization to demonstrate its ability to meet 
customer and applicable regulatory requirements consistently and to enhance their 
satisfaction through its effective application and continual improvement of 
processes. In clause 8, it requires the organization to monitor, measure, analyze and 
continually improve the processes through planning and implementation to ensure 
conformity of the QMS and product. Sub-clause 8.5.1 further emphasized the need 
for continually improvements in the QMS by using quality policy, quality 
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3.3 Definition And Principles Of ISO9001: Quality Management System  
 
 
 A Quality Management System (QMS) is a management that focuses on the 
quality policy and requirements of an organization. It is essential for a QMS to be 
market-orientated so as to cater for the customers’ current and future requirements 
or needs. To do so, the resources and activities need to be managed as a process, 








 " degree to which a set of inherent characteristics fulfils requirements. " 
 
 
 This definition concerns satisfying a customer's stated or implied needs. 
For a building project, for example, the ultimate customer can be the owner, 
tenant or occupier. Each will have a set needs to be met. For practical purposes, 
we will adopt the developer/owner as the final customer or client who pays for 
the design and construction of the project. The stated or implied needs would 
therefore have to be met by the designer and builder. These include: 
 
 
a) For design 
 
 
 Aesthetics: good design taste 
      Functionality: design does what it is intended to meet building code  
   requirement 
     Durability: materials and equipment to last its intended life 
     Safety: safe for occupiers; meet building code requirements 
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     Cost: within client’s budget 
 
b) For construction 
 
 Workmanship: quality of constructed work 
 Integrity: according to drawings and specifications 
 On time: according to client’s requirement 
 
 
 In the case of design-and-build projects, both the features in (a) and (b) 
would have to be provided by either the contractor or construction manager. 
 
 Definitions of quality found in other literature include terms such as 
freedom from deficiencies, zero defects, doing things right the first time (and 
every time) etc. These definitions relate to quality targets within the 
organization, which contrast with the earlier customer-oriented definition. 
Implicit in these definitions is the belief that it is possible to achieve defect-





3.3.2 Quality Control 
 
“part of quality management focused on fulfilling quality requirements. " 
 
 These are control techniques and activities that are to ensure a product 
or a service meets its specifications. These include design checks, test carried 
out during construction, sample tests on materials, calibration of machinery 
and testing equipment, or production of recognized test certificates. Quality 
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control is necessary to provide indicators at various stages of the project to 
show requirement and specification are being met. It serves as a useful 
feedback and enables early detection of defective areas which require 
attention or correction. 
 
3.3.3 Quality Assurance 
"part of quality management focused on providing confidence that quality 
requirement will be fulfilled. " 
 Quality assurance is essentially a preventive function. It does not 
control; instead it provides adequate confidence that the controls are in place 
and operating, and these controls will satisfy the requirements. To effectively 
implement quality assurance, proper and systematic procedures and work 
instructions used to control a process have to drawn up and followed. 
Examples are a proper monitoring system to track changes in drawings, 
procedures for a concrete pour and work instructions for cladding installation. 
 
 
3.3.4 Process Approach 
 
 This International Standard promotes the adoption of a process approach 
when developing, implementing and improving the effectiveness of a quality 
management system, to enhance customer satisfaction by meeting customer 
requirements. 
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 For an organization to function effectively, it has to identify and manage 
numerous linked activities. An activity using resources, and managed in order 
to enable the transformation of inputs into outputs, can be considered as a 
process. Often the output from one process directly forms the input to the next. 
 
 The application of a system of processes within an organization, together 
with the identification and interactions of these processes, and their 
management, can be referred to as the "process approach". 
 
 An advantage of the process approach is the ongoing control that it 
provides over the linkage between the individual processes within the system of 





3.4 ISO9001: Quality Management System (QMS) Standards 
 




3.4.1 ISO model 
  
 Most QMS employs the “Plan-Do-Check-Act” (PDCA) methodology 
(MS ISO 9001:2000) whereby: 
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 Plan: Establishes the objectives and processes necessary to deliver  
          results in accordance with customer requirements and   
          organizations policies 
 Do: Implements the processes 
 Check: Monitors and measures the processes and product against  
   policies, objectives and requirements for the product and  
   report the results 
 Act: Taking actions to continually improve process performance 
  
 In QMS, continual improvement enhances the organizational 
capabilities and flexibility to allow it to react quickly to opportunities and to 
make continual improvement as a permanent objective of the organization. 
The following diagram model illustrates the key quality related criteria and 
activities essential in meeting customer requirements and satisfaction. Each 


























will be pCONTINUAL IMPROVEMENT OF THE
QUALITY MANAGEMENT SYSTEM re 3.1: Model of ISO 9000: Quality Management System (MS ISO 
9001:2000)  
anagement Responsibility 
ne of the most major criteria in QMS is management responsibility. 
ent responsibility includes the management commitment towards the 
ntation of QMS by establishing the quality policy, objectives and 
ng management reviews of QMS and ensuring the availability of 
s. Besides, the management is also responsible for the planning of the 
plementation in the organization. The management also shall ensure 
the policy and responsibilities are well communicated within the 
tion. During the management review, the review of input; customer 
ent and output; customer satisfaction for continuous improvement 
erformed. 
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3.4.3 Resource Management 
 
 Another major criteria in QMS is resource management. Resource 
management includes the provision of adequate resources to perform QMS, 
conduct trainings to maintained QMS awareness, providing sufficient 
infrastructure such as workspace, process equipments and etc and providing 
conducive environment for working.  
 
 
3.4.4 Product Realization 
 
 Product realization is another major criteria in QMS. Product 
realization consists of activities such as review of requirements related to the 
product. In construction, the product is the constructed products and the 
review of the requirement would be review of the construction contract. 
Besides, the purchasing processes also being addressed in this criteria. For 
construction activities, the most essential activity in product realization is 
control of production and service provision. The control of production and 
service such as the availability of work instructions, use of suitable 
equipment, the implementation of monitoring and measurement and the 
implementation of before, during and after construction stage. Besides, the 




3.4.5 Measurement, Analysis And Improvement 
 
      In measurement, analysis and improvement, the activities are 
monitoring of construction processes, control of non-conforming product, 
analysis of data and improvement. Monitoring of construction processes 
includes ensuring materials and products produced at all stages conform to 
specifications. This is done during the inspection at the site. Control of non-
conforming products includes the issuance of Corrective Action Request 
(CAR) to correct mistakes being made. Besides, the determining of causes to 
non-conformity also being identified and actions to eliminate the causes are 
also being conducted. The main purpose is to prevent recurrence. Data from 
all the CAR will be analyze and all the root cause of non-conformity will be 
evaluate and solved. This will ensure the continual improvement cycle is 
maintained. 
  
As criteria are being discussed, the next step involves application of 
ISO standards. The following section discusses about the area of application 
of ISO standards in organization towards improving performance.    
 
       
3.5 Application Of ISO Standards 
 
 When establishing a quality management system that meets the ISO 
9001:2000 standards, the firm must address all the requirements stated in the 
respective standards. In adopting the ISO 9000 standards , the top management 
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should understand the eight quality management principles to lead the organization 
towards improved performance. 
 
a) Customer focus 
Organizations depend on their customers and therefore should understand 
current and future customer need should meet customer requirements and 
strive to exceed customer expectations. 
 
b) Leadership 
Leaders establish unity of purpose and direction of the organization. They 
should create and maintain the internal environment in which people can 
become fully involved in achieving the organization's objectives. 
 
c) Involvement of people 
People at all levels are the essence of an organization and their full 
involvement enables their abilities to be used for the organization's benefit. 
 
 
d) Process approach 
A desired result is achieved more efficiently when activities and related 






e) System approach to management 
Identifying, understanding and managing interrelated processes as a system 
contributes to the organization's effectiveness and efficiency in achieving 
its objectives. 
 
f) Continual improvement 
Continual improvement of the organization's overall performance should be 
a permanent objective of the organization. 
 
g) Factual approach to decision making 
 
 Effective decisions are based on the analysis of data and information.  
 
h) Mutually beneficial supplier relationships 
An organization and its suppliers are interdependent and a mutually 
beneficial relationship enhances the ability of both to create value. 
 
The following section will discuss about the studies of ISO 9000 standards’ 
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3.6 Interaction Of ISO 9000 Standards With Construction  
 
 
 Janet et.al (1997) conducted a study on the development and use of 
international standards and the ISO 9000 series of quality standards in the 
construction industry in United States (U.S). The research investigated all aspects of 
international standards and included an extensive survey of members of the 
construction industry and members of related industries. The topics covered include: 
involvement in the development of international standards, competitiveness issues 
related to international standards, awareness of standards, the importance of 
international standards, the regulation of standards, the use of standards, the ISO 
9000 registration process and the importance of ISO 9000. 
 
 
 She concludes her studies on international standards as follows: 
 
 
a) There is a strong recognition that international safety, as well as 
environmental and social issues are important issues that will affect U.S. 
competitiveness. 
b) In the long term, to ensure global market share, U.S. firms should use 
international standards. 
c) Of those surveyed, 100% believe international standards are important, 
but less than 50% have a strategy for involvement, and less than 50% will 
sacrifice variety for standardization. 
d) There is a significant level in the lack of understanding regarding the 
enforcement of international standards. 
e) Companies do recognize that savings are possible if international 
standards are used instead of international standards. 
f) Most of those surveyed felt they understand international standards, but 
they only really had knowledge of ISO 9000 standards. 
g) The standards that currently exist are fragmented and need to be more 
focused. 
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a) ISO 9000 registration costs between $200,000 and $300,000 but this 
is probably low because it is difficult to account for internal costs. 
b) The time required for registration averages 15-20 months. 
c) There is concern that there is no guarantee that countries will honor 
ISO 9000 registration performed registrars from different countries. 
d) Other than the propagation of benefits being spread by the promoting 
ISO 9000 registration, measures that show ISO 9000 has an adequate 
payback are not available. 
e) There are certain indicators that ISO 9000 is declining in Europe and 
companies are questioning the benefits of being ISO 9000 registered. 
f) The ISO 9000 series of standards may not be good enough since it 
only represents "doing what you say you are doing." 
g) Registration to ISO 9000 by third parties is not really third-party 
registration when companies can select their own registrar. 
h) Then are no strong, cohesive drivers for ISO 9000 registration. 
i) Very few countries and companies require ISO 9000 registration. 
 
 
 An evaluation of the quality systems of 15 construction contractors in Saudi 
Arabia had been conducted by Abdulaziz et.al (1999). The evaluation was performed 
against the ISO 9000 standard. He found that quality systems of the contractors vary in 
complexity, ranging from an informal inspection and test system to a comprehensive 
system where inspection and testing is only one element among many others. Four 
contractors have comprehensive, corporate, documented quality systems. The systems 
of these four contractors are documented in quality manuals and procedures. Ten out 
of the 15 contractors have limited, project-wide quality control systems. In other 
words, the quality system in these companies covers only the activities associated with 
certain projects at the job site. This type of limited quality system concentrates heavily 
on inspection and testing. One contractor, however, has no formal system. 
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 He also discovered that of the 15 contractors, two are registered to the ISO 
9002-1994 standard, four are planning to be registered in the near future, and three 
have hired external consultants to assist in the process of establishing formal quality 
systems and preparing for registration. The other four contractors are interested in 
being registered but not in the near future. The registered contractors and the ones 
pursuing registration mentioned that the reasons for registration are top management's 
interest in the standard's potential to improve the quality of their projects, and the 
current or expected demand from customers. They believed that it is going to be 
compulsory in the future for public and private contracts. They wanted to be ahead of 
others when registration becomes a prerequisite for acceptance of bids. Some 
construction managers indicated that currently there are several international agents, 
working in Saudi Arabia, that administer registration of companies for ISO 9000. It is 
possible to "shop around" to find the certifying organization that offers the "best deal." 
As a result, not all ISO 9000 registered companies are following the same 
requirements and the cost of implementing the program can very tremendously. 
 
 
 From his studies, the majority of contractors believe that the ISO 9000 
standards are applicable to the construction industry and will be beneficial to their 
companies. These contractors made no exception to any of the clauses of the 
standards. Two contractors have some reservations about whether or not the standards 
add value to the quality of construction projects. Processes, rather than products or 
services, are ISO certified. The rationale is that if process management is good, then 
resultant products or services will also be good. It is important to recognize that some 
process steps add value, while other activities add cost but provide no value relative to 
the output of the process. These non value-added activities include all delays in 
processing, temporary or permanent storage, inspections, and any rework necessary to 
meet customer requirements or engineering design specifications. 
 
 
Edwin et.al (1999) studied the imposing of ISO 9000 standards on statutory 
agents for building construction control in Hong Kong. His studies revealed that due 
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to the contractual obligations in appointment agreements, statutory duties in 
building regulations, and ethical responsibilities laid down in their respective 
professional codes of conduct, statutory agents are more or less performing the 
requirements that the ISO 9001 prescribes for project administration. The ISO 
9000 system would be very useful for large firms where coordination of a large 
number of extensive works will be facilitated by the system. It would, however, not 
be justified to impose the same requirements of ISO certification on the small 
consulting firms already operated by statutory agents to control quality of 
construction project. Instead of unnecessarily imposing the burden on small firms 
and thus threatening their very survival, it would be much better to improve the 
"total quality" image of the whole construction industry by incorporating into 
statutory duties some of the key requirements of ISO 9000 certification. 
3.7       Conclusion 
 
 
The chapter discusses about the development of international standards in 
Malaysia, the definition, principles, standards, application and interaction of ISO 
9001: QMS within the construction industry. It shows that management 
responsibility, resource management, product realization and measurement, analysis 
and improvement are four major criteria in quality management systems. It also 
shows that there are various studies regarding the interaction of ISO standards with 
the construction industry. 
 
 
The following chapter will discuss about the data collection steps and 
preliminary analysis that had been carried out for this study.     
 



















This chapter discusses data collection process in order to achieve the 
objectives of identifying common defective workmanship in selected projects, 
identifying factors that contribute to poor construction workmanships and comparing 
the workmanships performance between an ISO 9001: Quality Management System 
(QMS) certified organization and a non ISO 9001:QMS certified organization for 
selected projects. The following are the necessary steps during data collection: 
 
 
a) Data regarding common defective workmanships in construction projects 
b) Preliminary analysis for data regarding common defective workmanships 
in construction projects 
c) Questionnaire development for identifying factors that contribute to poor 
construction workmanships 
d) Sampling  
e) Responses to the Questionnaire Survey 
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The detail study regarding defective workmanships in construction projects is 
carried out during literature search in Chapter 2 for identifying the common types of 
workmanships defects in building projects. Besides, pilot survey and short 
discussions with industry professionals were carried out to gain more insight of the 
common defective workmanship in buildings projects. After all these processes, a 
type of defects list for building works categorized by trades of work is developed as 
in Table 4.1. 
    
Table 4.1: Types of defects categorized by trades of work  
Trades of work Type of defects 
a) cracks/broken 
b) out of alignment 
c) rough finishes 
d) edge chirped off 
Wall 
e) not properly painted 





e) not properly installed 





e) not properly painted 
a) bad finishes 




a) bad finishes 
b) cracks/broken 
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a) switch dirty 





Plumbing & Sanitary 
c) damages 
a) fencing defects 
b) apron slab cracks 
External 
c) car porch leaking 
 
 
Data collection regarding poor construction workmanships had been performed in 
two construction organization namely IJM Construction Sdn Bhd and Sepang Megah 
Sdn Bhd. The former is an ISO 9001: Quality Management System (QMS) certified 
company while the latter is a non ISO 9001: Quality Management System (QMS) 
certified company. As discussed in Chapter 1, this study is focused only on selected 
projects undertaken by these two organizations.  
 
 
 In order to obtain data regarding type of defects as developed; two building 
projects have been selected in each organization in this study. Data collection is 
based on vacant possession defects list for these projects that were written by the 
end-users for respective projects. Each defects list, which represents one unit of 
house was analysed to obtain the data regarding the occurrence of type of defect 
categorized by trades of work developed. Within ISO certified company, one 
medium cost low-rise housing project and one low medium cost apartments project 
had been selected and analysed. The same goes to non-ISO certified company, which 
one medium cost low-rise housing project and one low medium cost apartments 
project also been chosen and analysed. The purpose for selecting different type of 
project in each organization is to investigate the workmanship performances for 
different type of projects as the site management for low-rise housing project and 




 Analysis process began with glancing through every defects list for each 
projects selected in the two organizations. In ISO certified company, the medium 
cost low rise housing project chosen consists of 150 unit of houses while for the low 
medium cost apartments consists of 194 unit of apartments. In the non ISO certified 
company, the medium cost low rise housing project chosen consists of 63 unit of 
houses while for the low medium cost apartments consists of 200 unit of apartments. 
The end-users defects list were obtained through numerous request and pleads within 
these two organizations and promises had been made to the organizations that all 




 Data collection is made by analysing each defect list and the occurrences for 
each defect categorized by trades of work are recorded for each unit of houses. The 
same process being repeated for all four projects. A summary of the data is tabulated 





4.2.1 Data Summary  
 
 
After tedious process of end-users defect list analysis, a data summary of 
occurrences for each defect categorized by trades of work for each unit for all four 
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Table 4.2: Number unit occurrences for 150 units medium cost low-rise housing   
                  project in ISO certified organization  
Trades of work Type of defects Number units of 
occurrences 
a) cracks/broken 33 
b) out of alignment 0 
c) rough finishes 38 
d) edge chirped off 0 
Wall 
e) not properly painted 42 
a) out of alignment 2 
b) functionality 54 
c) damage/dented 30 
d) dirty 0 
Window 
e) not properly installed 32 
a) out of alignment 4 
b) functionality 30 
c) damage 15 
d) dirty 1 
Door 
e) not properly painted 36 
a) bad finishes 28 
b) not properly painted 22 
c) dirty 2 
Ceiling 
d) dampened 2 
a) bad finishes 10 
b) cracks/broken 12 
c) out of alignment 0 
Floor 
d) dirty 0 
a) switch dirty 0 
b) switch out of alignment 1 
Electrical 
c) functionality 19 
a) functionality 45 
b) leaking 20 
Plumbing & Sanitary 
c) damages 10 
a) fencing defects 5 
b) apron slab cracks 10 
External 
c) car porch leaking 5 
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Table 4.3: Number unit occurrences for 194 units low medium cost apartments   
                  project in ISO certified organization 
Trades of work Type of defects Number units of 
occurrences 
a) cracks/broken 18 
b) out of alignment 0 
c) rough finishes 47 
d) edge chirped off 3 
Wall 
e) not properly painted 41 
a) out of alignment 2 
b) functionality 35 
c) damage/dented 23 
d) dirty 1 
Window 
e) not properly installed 18 
a) out of alignment 0 
b) functionality 32 
c) damage 2 
d) dirty 1 
Door 
e) not properly painted 21 
a) bad finishes 22 
b) not properly painted 31 
c) dirty 0 
Ceiling 
d) dampened 2 
a) bad finishes 9 
b) cracks/broken 6 
c) out of alignment 0 
Floor 
d) dirty 3 
a) switch dirty 0 
b) switch out of alignment 0 
Electrical 
c) functionality 9 
a) functionality 60 
b) leaking 53 
Plumbing & Sanitary 
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Table 4.4: Number unit occurrences for 63 units medium cost low-rise housing   
                  project in non ISO certified organization 
Trades of work Type of defects Number units of 
occurrences 
a) cracks/broken 10 
b) out of alignment 12 
c) rough finishes 40 
d) edge chirped off 9 
Wall 
e) not properly painted 40 
a) out of alignment 5 
b) functionality 25 
c) damage/dented 20 
d) dirty 0 
Window 
e) not properly installed 15 
a) out of alignment 3 
b) functionality 19 
c) damage 4 
d) dirty 0 
Door 
e) not properly painted 10 
a) bad finishes 12 
b) not properly painted 8 
c) dirty 0 
Ceiling 
d) dampened 4 
a) bad finishes 5 
b) cracks/broken 5 
c) out of alignment 0 
Floor 
d) dirty 5 
a) switch dirty 0 
b) switch out of alignment 0 
Electrical 
c) functionality 11 
a) functionality 28 
b) leaking 15 
Plumbing & Sanitary 
c) damages 4 
a) fencing defects 3 
b) apron slab cracks 7 
External 








Table 4.5: Number unit occurrences for 200 units low medium cost apartments   
                  project in non ISO certified organization 
Trades of work Type of defects Number units of 
occurrences 
a) cracks/broken 25 
b) out of alignment 0 
c) rough finishes 150 
d) edge chirped off 87 
Wall 
e) not properly painted 106 
a) out of alignment 1 
b) functionality 67 
c) damage/dented 38 
d) dirty 3 
Window 
e) not properly installed 104 
a) out of alignment 0 
b) functionality 56 
c) damage 5 
d) dirty 1 
Door 
e) not properly painted 27 
a) bad finishes 45 
b) not properly painted 102 
c) dirty 1 
Ceiling 
d) dampened 12 
a) bad finishes 15 
b) cracks/broken 16 
c) out of alignment 0 
Floor 
d) dirty 4 
a) switch dirty 0 
b) switch out of alignment 5 
Electrical 
c) functionality 21 
a) functionality 85 
b) leaking 68 
Plumbing & Sanitary 
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The next important step after data collecting is to analyse this raw data to 
produce a more easy to comprehend information. The number units of defects 
occurrences in each project were converted into percentages form. The purpose of 




Percentage conversion was made by dividing the number units of 
occurrences for each type of defects by the total dwelling units for each projects and 
then times by 100 to obtain the percent figure. For example, in ISO certified 
company, the number units of occurrences for wall – cracks/broken in the medium 
cost low rise housing project equals to 33. Total units for this project are 150.  
 
Hence, 33 / 150 x 100 = 22% (percentage of occurrences for wall – 
cracks/broken) 
 
Another example,  
In non ISO certified company, the number units of occurrences for window – not 
properly installed in the low medium cost apartments projects are 104. 
Total units for this project are 200. 
Thus, 104/200 x100 = 52% (percentage of occurrences for window – not 
properly installed)  
 
 
   The converted percentage of occurrences of all types of defects is tabulated 





4.3 Identifying factors that contribute to poor construction workmanships 
 
 
As stated earlier, literature review in Chapter 2 helps to identify problems of 
this study. Besides studying types of defective workmanship in construction projects, 
the details studies regarding factors that contribute to poor construction 
workmanships were also being carried out. A standard questionnaire was prepared to 
ensure that all relevant information regarding factors that contributes to poor 
construction workmanships are gathered. In addition to that, pilot survey and short 
discussion with industry professional were conducted with the aim to test the 
prepared questionnaire.      
 
 
The questionnaire shown in APPENDIX I was used to identify factors that 
contribute to poor construction workmanships in construction projects. The 
questionnaire consists of 2 sections. Section A seeks the general information of 
respondents’ background and experiences. Section B, which is the heart of the 
questionnaire, collect the views of respondents with regards to the factors that 
contribute to poor construction workmanships. The main objective in questionnaire 
design was to make questions asked clear, concise and unambiguous. The 
respondents were asked to assess factors that contribute to poor construction 
workmanships subjectively on a five-point scale, where 1 represents totally disagree, 









A total of 100 questionnaires had been sent out to two organizations namely 
IJM Construction Sdn Bhd and Sepang Megah Sdn Bhd. The former and and latter 
   64 
are ISO certified and non ISO certified construction organization respectively. The 
breakdown of the sampling in both organizations is as belows: 
    
 
Table 4.6: Breakdown of sampling 
Types of sample Sent Percentage 
ISO organization 50 50% 
Non ISO organization 50 50% 
Total 100 100% 
 
 
Out of the 100 questionnaires sent, only 65 were sent back, which equates to 65% 
response rate. The respondents that returned the questionnaire was mostly have 
experiences in the construction industry for more than 10 years. Table 4.7 provides a 
breakdown of the responses by respondent experiences in the industry. 
 
 
Table 4.7: Breakdown of respondents 
Experiences Return Percentage 
Less than 2 years 10 15% 
Between 2 to 5 years 9 14% 
Between 5 to 10 years 9 14% 
More than 10 years 37 57% 
Total 65 100% 
 
 
The response rate in this study is quite satisfactory with a rate of 65%. Both 






4.3.2 Data Summary 
 
 
Data summary is an essential step to provide data for analysis. In order to 
achieve the study’s objective, the data collected from questionnaire is tabulated into 
7 sections of factors that contribute to poor construction workmanships according to 
the questionnaire itself namely: 
 
 
a) Poor communication 
b) Poor documentation 
c) Poor supervision 
d) Poor system/methodology of work 
e) Poor performance of workers 
f) Poor management 
g) Poor planning  
 
 
The total questionnaires collected in the survey were 65 numbers. The questionnaire 
responses to the factors that contribute to poor construction workmanships are 
summarized as per below: 
 
Table 4.8: Summary of data regarding factors that contribute to poor construction   
                  workmanships 
Factors that contribute to poor construction 
workmanships  
Indicator 
 1 2 3 4 5 
Poor communication  
a) misunderstanding 0 4 43 12 6 
b) inadequate information 0 2 36 18 9 
c) different mode of communication 0 3 30 22 10 
d) communication breakdown 0 6 22 29 8 
e) interpretation 0 5 34 16 10 
  
Poor documentation  
a) incomplete drawings 0 1 31 26 7 
b) unclear instructions 0 1 26 28 10 
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c) delay in issuance of drawings 1 2 25 28 9 
d) eligibility of documents 1 5 13 38 8 
e) no proper control of drawings 0 5 15 31 14 
  
Poor supervision  
a) absentee 0 4 31 22 8 
b) competency of supervisors 0 4 33 21 7 
c) inconsistencies in supervision 0 3 34 20 8 
d) qualifications of supervisors 2 8 23 24 8 
e) laziness 4 5 25 23 8 
f) lack of commitment 0 8 45 7 5 
g) inadequate training of supervisors 0 7 43 11 4 
h) stubbornness 3 8 26 26 2 
  
Poor system/methodology of work  
a) no method statement of work 0 2 38 21 4 
b) no proper monitoring of work 0 2 31 28 4 
c) no establishment of quality control system 0 7 27 26 5 
d) no submission of sample for approval prior work    
    commencement 0 3 27 32 3 
e) system of inspection not proper 0 3 21 35 6 
  
Poor performance of workers  
a) workers’ competency 0 4 26 33 2 
b) unsuitability of skills and work undertaken 0 3 24 33 5 
c) poor welfare 0 5 20 37 3 
d) laziness 0 5 25 29 6 
e) poor care in workmanship 0 4 16 39 6 
  
Poor management  
a) lack of commitment 0 4 37 18 6 
b) quality control system not established 0 5 26 28 6 
c) lack of site monitoring 0 3 25 31 6 
d) lack of motivation to project team 0 4 15 40 6 
e) delayed issuance of salary 0 3 28 27 7 
f) poor decision making 0 5 23 28 9 
g) poor knowledge of work 0 8 18 31 8 
h) poor co-operation 0 5 31 21 8 
  
Poor planning  
a) construction sequences 0 4 38 17 6 
b) construction methods 0 6 34 20 5 
c) temporary facilities  0 6 27 29 3 
d) procurement 0 6 29 27 3 




4.3.3 Mean Index 
 
 
The method used in analysing the information from collected data is one of 
the statistical methods, Mean Index to indicate the agreement level of factors that 
contribute to poor construction workmanships. 
 
 
The formula of Mean Index is shown as below: 
 
 
Mean Index   =   ∑ aiXi 
                               N  
 
Where, 
 ai    =    Constant expressing the weight given to each response (1 to 5) 
 Xi   =    Frequency of the response 
 N    =    Total of responses   
  
 
For example, to obtain the Mean Index for Poor communication - a) 
misunderstanding: 
 
Table 4.9: Example of frequency of response for factor of Poor Communication    
                 a)misunderstanding   
Agreement level Indicator Frequency of the response 
Totally disagree 1 0 
Disagree 2 4 
Sometimes 3 43 
Agree 4 12 
Strongly agree 5 6 
 Total 65 
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From Table 4.8, ∑aiXi = 1(0) + 2(4) + 3(43) + 4(12) +5(6) = 215 and 
N = 65 
 
 
Hence the Mean Index for this factor is =   ∑aiXi / N 
                                                                =   215 / 65 
                                                                =   3.31  
 
 





Data collection regarding poor construction workmanships is made by vacant 
possession defect lists analysis for selected projects in ISO certified and non ISO 
certified organization. Besides, a questionnaire was designed into distinct sections 
and surveyed to achieve the objective of identifying factors that contribute to poor 
construction workmanships. The information collected was summarized for further 
study that will discuss in details in Chapter 5.  


















The data analysed and presented in this Chapter is organized to achieve the 
objectives of identifying common defective workmanships in selected projects, 
identifying factors that contribute to poor construction workmanships and comparing 
the workmanships performance between an ISO 9001: Quality Management System 
(QMS) certified organization and a non ISO 9001:QMS certified organization. 
 
 
The data obtained from the vacant possession defects list for two projects in 
ISO certified and non ISO certified organization were being analysed to identify the 
common defective workmanships in these projects as well as to compare the 
workmanships performance between an ISO certified company and a non ISO 
certified company. The data obtained from the questionnaire survey were analysed to 
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After the preliminary analysis as discussed in Chapter 4 was conducted, the 
next step is to further analyse those data obtained to produce findings and 
discussions to meet the study’s objectives. The percentage of occurrences for all 
types of defects are tabulated and further analysed in this section. This analysis was 
categorized into trades of work for each project, which was established in Chapter 4 









7) Plumbing & Sanitary 





5.2.1 Data analysis for medium cost low rise housing projects in ISO certified 
and non ISO certified organization 
 
 
The converted percentage occurrences for all types of defects are tabulated in 
Table 5.1. Each type of defect is ranked based on its percentage of occurrences to 




Table 5.1: Defects occurrences for medium cost low rise housing projects in ISO    
                  certified and non ISO certified organization  
Percentage(%) of occurrences and rank 
ISO certified 
organization 
Non ISO certified 
organization 
Total units = 150 Total units = 63 
Types of defects categorized 
by trades of work 
Percentage Rank Percentage Rank 
Wall       
a) cracks/broken 22.0% 6 15.9% 12 
b) out of alignment 0.0% 27 19.0% 9 
c) rough finishes 25.3% 4 63.5% 1 
d) edge chirped off 0.0% 27 14.3% 14 
e) not properly painted 28.0% 3 63.5% 1 
      
Window     
a) out of alignment 1.3% 22 7.9% 18 
b) functionality 36.0% 1 39.7% 4 
c) damage/dented 20.0% 8 31.7% 5 
d) dirty 0.0% 27 0.0% 27 
e) not properly installed  21.3% 7 23.8% 7 
      
Door     
a) out of alignment 2.7% 21 4.8% 25 
b) functionality 20.0% 8 30.2% 6 
c) damage 10.0% 14 6.3% 22 
d) dirty 0.7% 25 0.0% 27 
e) not properly painted 24.0% 5 15.9% 12 
      
Ceiling     
a) bad finishes 18.7% 10 19.0% 9 
b) not properly painted 14.7% 11 12.7% 15 
c) dirty 1.3% 22 0.0% 27 
d) dampened 1.3% 22 6.3% 22 
      
Floor     
a) bad finishes 6.7% 16 7.9% 18 
b) cracks/broken 8.0% 15 7.9% 18 
c) out of alignment 0.0% 27 0.0% 27 
d) dirty 0.0% 27 7.9% 18 
      
Electrical     
a) switch dirty 0.0% 27 0.0% 27 
b) switch out of alignment 0.7% 25 0.0% 27 
c) functionality 12.7% 13 17.5% 11 
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Plumbing & Sanitary     
a) functionality 30.0% 2 44.4% 3 
b) leaking 13.3% 12 23.8% 7 
c) damages 6.7% 16 6.3% 22 
      
External     
a) fencing defects 3.3% 19 4.8% 25 
b) apron slab cracks 6.7% 16 11.1% 16 






In ISO organization, the defects under this trade of work in descending 
manner are not properly painted, 28.0%, rough finishes, 25.3%, cracks/broken, 
22.0%, out of alignment, 0.0% and edge chirped off, 0.0%. 
 
 
In non ISO certified organization, the defects are not properly painted and 
rough finishes with percentage occurrence of 63.5%, followed by out of alignment, 
19.0%, cracks/broken, 15.9% and edge chirped off 14.3%. 
 
 
 Under this category, ISO organization has less defect occurrences than non 






In ISO certified organization, the defects under this trade of work in 
descending manner are functionality, 36.0%, not properly installed, 23.1%, 




In non ISO certified organization, the defects are functionality that has 
percentage of 39.7%, followed by damage/dented, 31.7%, not properly installed, 
23.8%, out of alignment, 7.9% and dirty, 0.0%. 
 
 
 Under this category, ISO organization performs better in most of the defects 







In ISO certified organization, the defects under this trade of work in 
descending manner are not properly painted, 24.0%, functionality, 20.0%, damage, 
10.0%, out of alignment, 2.7% and dirty, 0.7%. 
 
 
In non ISO certified organization, the most occur defect is functionality, 
30.2%, trailing by not properly painted, 15.9%, damage, 6.3%, out of alignment, 
4.8% and dirty, 0.0%. 
 
 
 In this category, findings show that non ISO organization performs better in 






In ISO organization, under this trade of work, the most happen defect is bad 
finishes with a percentage occurrence of 18.7%, trails by not properly painted, 
14.7% and dampened and dirty, which have a percentage occurrence of 1.3%. 
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Whereas in non ISO certified organization, the major contributor defect is 
bad finishes with a percentage occurrence of 19.0%, trails by not properly painted, 
12.7%, dampened, 6.3% and dirty, 0.0%. 
 
 
For this category, both organizations shows a par performance with 50% of 






In ISO organization, the defects under this trade of work in descending 




In non ISO organization, types of defect under this category that contributes 
in descending manner are cracks/broken, bad finishes and dirty that all three has a 
percent of 7.9% trails by out of alignment with 0.0%. 
 
 
 Under this category, ISO organization has less defect occurrences than non 






In ISO certified organization, the types of defect in descending manner are 




In non ISO certified organization, the types of defect in descending manner 
are functionality, 5.8%, switch out of alignment, 0.0% and switch dirty, 0.0%. 
 
 
For this category, both organizations shows a par performance with 50% of 
defects analysed are performed better by both organizations.  
 
 
5.2.1.7 Plumbing & Sanitary 
 
 
In ISO organization, the main contributor defect under this trade of work is 
functionality, which has a percentage occurrence of 30%, followed by leaking, 
13.3% and damages, 6.7%. 
 
 
In non ISO certified organization, the main contributor defect is also 
functionality, which has a percentage occurrence of 44.4%, followed by leaking, 
23.8% and damages, 6.3%. 
 
 
 Under this category, ISO organization performs better in most of the defects 







This trade of work is only applicable for low rise housing project as this kind 
of project has personal car porch and driveway serve to the units whereas in 
apartments project, end-users only possessed the dwelling units as the external area 
would become common area shared with other residents. 
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In ISO certified organization, the defects under this trade of work in 
descending manner are apron slab cracks, 6.7% and car porch leaking and fencing 
defects, which both has the same percentage occurrence of 3.3%. 
 
 
In non ISO organization, the defects under this trade of work in descending 
manner are apron slab cracks and car porch leaking, both with percentage occurrence 
of 11.1% followed by fencing defects, 4.8%. 
 
 
 Under this category, ISO organization performs better in all of the defects 




5.2.1.9 Summary of findings for medium cost low rise housing projects in ISO 
certified and non ISO certified organization 
 
 
 In ISO organization, the five most common defective workmanships found 
were window functionality, plumbing & sanitary functionality, wall not properly 
painted, wall rough finishes and door not properly painted whereas in non ISO 
organization, the five most common defective workmanships found were wall rough 
finishes, wall not properly painted, plumbing & sanitary functionality, window 
functionality and window damage/dented. Hence, this shows that the most 
significant defects in both projects are window functionality, plumbing & sanitary 
functionality, wall not properly painted and wall rough finishes. The likely causes 
for window and plumbing & sanitary functionality are lack of care and skill during 
installation and defective materials being installed without proper selection. For wall 
not properly painted and rough finishes, the likely causes are lack of skill and care in 




5.2.2 Data analysis for low medium cost apartments projects in ISO certified 
and non ISO certified organization 
 
 
The converted percentage occurrences for all types of defects are tabulated in 
Table 5.2. Each type of defect is ranked based on its percentage of occurrences to 




 Table 5.2: Defects occurrences for low medium cost apartments projects in ISO   
                   certified and non ISO certified organization  
Percentage (%) of occurrences and rank 
ISO certified 
organization 
Non ISO certified 
organization 
Total units = 194 Total units = 200 
Types of defects categorized 
by trades of work 
Percentage Rank Percentage Rank 
Wall       
a) cracks/broken 9.3% 11 12.5% 13 
b) out of alignment 0.0% 24 0.0% 26 
c) rough finishes 24.2% 3 75.0% 1 
d) edge chirped off 1.5% 17 43.5% 5 
e) not properly painted 21.1% 4 53.0% 2 
      
Window     
a) out of alignment 1.0% 19 0.5% 23 
b) functionality 18.0% 5 33.5% 8 
c) damage/dented 11.9% 8 19.0% 11 
d) dirty 0.5% 22 1.5% 22 
e) not properly installed  9.3% 11 52.0% 3 
      
Door     
a) out of alignment 0.0% 24 0.0% 26 
b) functionality 16.5% 6 28.0% 9 
c) damage 1.0% 19 2.5% 19 
d) dirty 0.5% 22 0.5% 23 
e) not properly painted 10.8% 10 13.5% 12 
      
Ceiling     
a) bad finishes 11.3% 9 22.5% 10 
b) not properly painted 16.0% 7 51.0% 4 
c) dirty 0.0% 24 0.5% 23 
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d) dampened 1.0% 19 6.0% 17 
      
Floor     
a) bad finishes 4.6% 14 7.5% 16 
b) cracks/broken 3.1% 16 8.0% 15 
c) out of alignment 0.0% 24 0.0% 26 
d) dirty 1.5% 17 2.0% 21 
      
Electrical     
a) switch dirty 0.0% 24 0.0% 26 
b) switch out of alignment 0.0% 24 2.5% 19 
c) functionality 4.6% 14 10.5% 14 
      
Plumbing & Sanitary     
a) functionality 30.9% 1 42.5% 6 
b) leaking 27.3% 2 34.0% 7 
c) damages 5.2% 13 4.0% 18 







In ISO certified organization, the defects under this trade of work in 
descending manner are rough finishes, 24.2%, not properly painted, 21.1%, 
cracks/broken, 9.3%, edge chirped off, 1.5% and out of alignment, 0.0%.  
 
 
In non ISO certified organization, the defects are rough finishes with a 
percentage occurrence of 75%, followed by not properly painted, 53.0%, edge 
chirped off, 43.5%, cracks/broken, 12.5% and out of alignment, 0.0%. 
 
 
 Under this category, ISO organization performs better in most of the defects 








  In ISO certified organization, the defects under this trade of work in 
descending manner are functionality, 18.0%, damage/dented, 11.9%, not properly 
installed, 9.3%, out of alignment, 1.0% and dirty, 0.5%. 
 
 
In non ISO certified organization. The highest occurrence of defects under 
this trade is not properly installed, 52.0%, followed by functionality, 33.5%, 
damage/dented, 19.0%, dirty, 1.5% and out of alignment, 0.5%. 
 
 
 Under this category, ISO organization again shows that its system could 







In ISO certified organization, the defects under this trade of work in 
descending manner are functionality, 16.5%, not properly painted, 10.8%, damage, 
1.0%, dirty, 0.5% and out of alignment, 0.0%. 
 
 
In non ISO certified organization, major contributor defect is functionality, 
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 Under this category, ISO organization again performs better in most of the 




5.2.2.4 Ceiling     
 
   
In ISO certified organization, under this trade of work, the major contributor 
defect is not properly painted with a percentage occurrence of 16.0%, trails by bad 
finishes, 11.3%, dampened, 1.0% and dirty, 0.0%.   
 
 
Whereas in non ISO certified organization, the major contributor defect is not 
properly painted with a percentage occurrence of 51.0%, trails by bad finishes, 
22.5%, dampened, 6.0% and dirty, 0.5%. 
 
 
 Under this category, ISO organization performs better in all of the defects 







In ISO organization, types of defect under this trade in descending manner 
are bad finishes, 4.6%, cracks/broken, 3.1%, dirty, 1.5% and out of alignment, 0.0%. 
 
 
In non ISO organization, the defects under this trade of work in descending 
manner are cracks/broken, 8.0%, bad finishes, 7.5%, dirty, 2.0% and out of 
alignment, 0.0%.  
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 Under this category, ISO organization performs better in most of the defects 







 In ISO organization, the types of defect under this trade of work are 
functionality that contributes 4.6% trails by switch out of alignment and switch dirty, 
0.0%. 
 
        
In non ISO certified organization, the defects under this trade in descending 




 Under this category, ISO organization again shows that its system could 




5.2.2.7 Plumbing & Sanitary 
 
 
Plumbing and sanitary is the most common defective workmanships in ISO 
certified organization with an average percentage occurrences of 21.1%. The main 
contributory defect under this trade of work is functionality, which has a percentage 
occurrence of 30.9%, followed by leaking, 27.3% and damages, 5.2%. 
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In non ISO certified organization, the main contributory defect is also 
functionality, which has a percentage occurrence of 42.5%, followed by leaking, 
34.0% and damages, 4.0%. 
 
 
 Under this category, ISO organization has less defect occurrences than non 
ISO organization in most of the defects analysed. 
 
 
5.2.2.8 Summary of findings for low medium cost apartments projects in ISO 
certified and non ISO certified organization  
 
 
In ISO organization, the five most common defective workmanships found 
were plumbing & sanitary functionality, plumbing & sanitary leaking, wall rough 
finishes, wall not properly painted and window functionality whereas in non ISO 
organization, the five most common defective workmanships found were wall rough 
finishes, wall not properly painted, window not properly installed, ceiling not 
properly painted and wall edge chirped off. Thus, this shows that the most significant 
defects in both projects are wall rough finishes and not properly painted which are 
likely due to lack of skill and care in paint application, inadequate use of rules as 









Data collection regarding factors that contribute to poor construction 
workmanships was conducted through questionnaire survey that had been discussed 
in detail in Chapter 4. The analysis of questionnaire was categorized into 7 sections 
 83 
of factors that contribute to poor construction workmanships according to the 
questionnaire itself namely: 
 
 
a) Poor communication 
b) Poor documentation 
c) Poor supervision 
d) Poor system/methodology of work 
e) Poor performance of workers 
f) Poor management 
g) Poor planning  
 
 
The method for analysing the response of questionnaire survey was carried out by 
calculating the mean index of each factor that contribute to poor construction 





   
5.3.1 Poor communication 
 
    
Factors that contribute to poor construction workmanships under poor 
communication category are different mode of communication, communication 
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Table 5.3: Factors that contribute to poor construction workmanship under poor 
                      communication category 
Factors that contribute to poor construction 




Different mode of communication 3.60 1 
Communication breakdown 3.60 1 
Inadequate information 3.52 3 
Interpretation 3.48 4 
Misunderstanding 3.31 5 
 
 
 Table 5.3 shows the mean index for each factor and the ranked results. For 
factors that contribute to poor construction workmanships under poor 
communication, different mode of communication and communication breakdown 
are ranked one with index point of 3.60. Followed by, inadequate information ranked 
third with index point of 3.52. Then is tailed by interpretation (index point 3.48) and 





5.3.2 Poor documentation 
 
 
Factors that contribute to poor construction workmanships under poor 
documentation category are no proper control of drawings, unclear instructions, 








Table 5.4: Factors that contribute to poor construction workmanship under poor 
                      documentation category 
Factors that contribute to poor construction 




No proper control of drawings 3.83 1 
Unclear instructions 3.72 2 
Eligibility of documents 3.72 2 
Delay in issuance of drawings 3.65 4 
Incomplete drawings 3.60 5 
 
 
Table 5.4 shows the mean index for each factor and the ranked results. For 
factors that contribute to poor construction workmanships under poor 
documentation, no proper control of drawings is ranked one with index point of 3.83. 
Followed by, unclear instructions and eligibility of documents ranked second with 
index point of 3.72. Then is tailed by delay issuance of drawings (index point 3.65) 





5.3.3 Poor supervision 
 
 
Factors that contribute to poor construction workmanships under poor 
supervision category are absentee, inconsistencies in supervision, competency of 
supervisors, qualifications of supervisors, laziness, stubbornness, inadequate training 
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Table 5.5: Factors that contribute to poor construction workmanship under poor 
                      supervision category 
Factors that contribute to poor construction 




 Absentee 3.52 1 
 Inconsistencies in supervision 3.51 2 
 Competency of supervisors 3.48 3 
 Qualifications of supervisors 3.43 4 
 Laziness 3.40 5 
 Stubbornness 3.25 6 
 Inadequate training of supervisors 3.18 7 
 Lack of commitment 3.14 8 
 
 
Table 5.5 shows the mean index for each factor and the ranked results. For 
factors that contribute to poor construction workmanships under poor supervision, 
absentee is ranked one with index point of 3.52. This followed by inconsistencies in 
supervision ranked second with index point of 3.51, competency of supervisors 
(index point 3.48), qualifications of supervisors (index point 3.43), laziness (index 
point 3.40), stubbornness (index point 3.25), inadequate training of supervisors 





5.3.4 Poor system/methodology of work 
 
 
Factors that contribute to poor construction workmanships under poor 
system/methodology of work category are system of inspection not proper, no 
submission of sample for approval prior work commencement, no proper monitoring 
of work, no establishment of quality control system and no method statement of 
work. 
 87 
Table 5.6: Factors that contribute to poor construction workmanship under poor 
                      system/methodology of work category 
Factors that contribute to poor construction 





System of inspection not proper 3.68 1 
No submission of sample for approval prior work 
commencement  3.54 
2 
No proper monitoring of work 3.52 3 
No establishment of quality control system 3.45 4 
No method statement of work 3.42 5 
 
 
Table 5.6 shows the mean index for each factor and the ranked results. For 
factors that contribute to poor construction workmanships under poor 
system/methodology of work, system of inspection not proper is ranked one with 
index point of 3.68. Followed by no submission of sample for approval prior work 
commencement ranked second with index point of 3.54. Subsequently, no proper 
monitoring of work ranked third with index point of 3.52, followed by no 
establishment of quality control system (index point 3.45) and no method statement 





5.3.5 Poor performance of workers 
 
 
Factors that contribute to poor construction workmanships under poor 
performance of workers category are poor care in workmanship, unsuitability of 
skills and work undertaken, poor welfare, laziness and workers’ competency. 
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Table 5.7: Factors that contribute to poor construction workmanship under poor 
                      performance of workers category 
Factors that contribute to poor construction 





Poor care in workmanship 3.72 1 
Unsuitability of skills and work undertaken 3.62 2 
Poor welfare 3.58 3 
Laziness 3.55 4 
Workers’ competency 3.51 5 
 
 
Table 5.7 shows the mean index for each factor and the ranked results. For 
factors that contribute to poor construction workmanships under poor performance 
of workers, poor care in workmanship is ranked one with index point of 3.72. 
Followed by unsuitability of skills and work undertaken ranked second with index 
point of 3.62. Then is tailed by poor welfare (index point 3.58), laziness (index point 





5.3.6 Poor management 
 
 
Factors that contribute to poor construction workmanships under poor 
management category are lack of motivation to project team, poor decision making, 
lack of site monitoring, poor knowledge of work, delayed issuance of salary, quality 






Table 5.8: Factors that contribute to poor construction workmanship under poor 
                      management category 
Factors that contribute to poor construction 




Lack of motivation to project team 3.74 1 
Poor decision making 3.63 2 
Lack of site monitoring 3.62 3 
Poor knowledge of work 3.60 4 
Delayed issuance of salary 3.58 5 
Quality control system not established 3.54 6 
Poor co-operation 3.49 7 
Lack of commitment 3.40 8 
 
 
Table 5.8 shows the mean index for each factor and the ranked results. For 
factors that contribute to poor construction workmanships under poor management, 
lack of motivation to project team is ranked one with index point of 3.74. After that, 
poor decision making ranked as second factor with index point of 3.63 and then 
subsequent by lack of site monitoring (index point 3.62), poor knowledge of work 
(index point 3.60), delayed issuance of salary (index point 3.58), quality control 
system not established (index point 3.54), poor co-operation (index point 3.49) and 





5.3.7 Poor planning 
 
 
Factors that contribute to poor construction workmanships under poor 
planning category are coordinations, temporary facilities, procurement, construction 
sequences and construction methods. 
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Table 5.9: Factors that contribute to poor construction workmanship under poor 
                      planning category 
Factors that contribute to poor construction 




Coordinations 3.69 1 
Temporary facilities 3.45 2 
Procurement 3.42 3 
Construction sequences 3.38 4 
Construction methods 3.37 5 
 
 
Table 5.9 shows the mean index for each factor and the ranked results. For 
factors that contribute to poor construction workmanships under poor planning, 
coordinations is ranked one with index point of 3.69 and then temporary facilities 
ranked second with index point of 3.45. Subsequent factors in descending manner 
are procurement (index point 3.42), construction sequences (index point 3.38) and 





5.3.8 Overall ranking 
 
  
After the analysis of the 7 sections of factors that contribute to poor 
construction workmanships as discussed earlier, the overall ranking of these factors 








Table 5.10: Overall ranking of factors that contribute to poor construction    
                    workmanships 





Poor documentation 3.70 1 
Poor performance of workers 3.60 2 
Poor management 3.58 3 
Poor system/methodology of work 3.52 4 
Poor communication 3.50 5 
Poor planning 3.46 6 
Poor supervision 3.36 7 
 
 
Poor documentation is ranked one with average index of 3.70. After that, 
poor workers performance ranked second with an average index of 3.60. 
Subsequently, poor management is ranked third with an average index point of 3.58. 
This is followed by poor system/methodology of work (average index 3.52), poor 
communication (average index 3.50), poor planning (average index 3.46) and poor 
supervision (average index 3.36). The three most significant factors identified are 
poor documentation, poor performance of workers and poor management. Thus, this 
shows that ISO 9001: Quality Management System implementation plays an 
important role in improving the workmanship quality of projects as the system 
stresses on proper documentation as well as management commitment in achieving 
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5.4 Comparison of workmanships performance between ISO 9001: Quality 




As stated earlier, the workmanships performance between an ISO 9001: Quality 
Management System (QMS) certified organization and non ISO 9001: QMS 
certified organization will be compared to achieve one of the objectives of this study. 
The comparison of workmanships performance is done based on the data collected 
and analysed from defects lists of projects in both ISO and non ISO certified 
organizations that are selected for the purpose of this study. The percentages 
occurrences of defects that tabulated into trades of work earlier in this Chapter are 
used in this comparison study. 
 
 
Comparison is being carried out between medium cost low rise housing projects 
in ISO certified organization and non ISO certified organization as well as low 
medium cost apartments projects in both organizations. The manner of comparison 
was carried out such way as the same kind of projects will have many similarities in 
terms of planning, execution, monitoring, resources as well as site management. 
Following are sections discussing the comparisons of medium cost low rise housing 
and low medium cost apartments projects in ISO certified and non ISO certified 











5.4.1 Comparison for medium cost low rise housing projects in ISO certified 
and non ISO certified organization  
 
 
The converted percentage occurrences for all types of defects categorized by 
trades of works together with percentage differences for ISO certified organization 
and non ISO certified organization are tabulated as follows: 
 
 
Table 5.11: Percentage of defects occurrences and differences for medium cost low   
                    rise housing projects in ISO certified and non ISO certified organization  










mark Types of defects 
categorized by 
trades of work 
A B B - A  
Wall     
a) cracks/broken 22.0% 15.9% -6.1% - 
b) out of alignment 0.0% 19.0% 19.0% + 
c) rough finishes 25.3% 63.5% 38.2% + 
d) edge chirped off 0.0% 14.3% 14.3% + 
e) not properly    
    painted 28.0% 63.5% 35.5% + 
      
Window     
a) out of alignment 1.3% 7.9% 6.6% + 
b) functionality 36.0% 39.7% 3.7% + 
c) damage/dented 20.0% 31.7% 11.7% + 
d) dirty 0.0% 0.0% 0.0% Par 
e) not properly    
    installed  21.3% 23.8% 2.5% + 
      
Door     
a) out of alignment 2.7% 4.8% 2.1% + 
b) functionality 20.0% 30.2% 10.2% + 
c) damage 10.0% 6.3% -3.7% - 
d) dirty 0.7% 0.0% -0.7% - 
e) not properly  
    painted 24.0% 15.9% -8.1% - 
      
Ceiling     
a) bad finishes 18.7% 19.0% 0.4% + 
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b) not properly   
    painted 14.7% 12.7% -2.0% - 
c) dirty 1.3% 0.0% -1.3% - 
d) dampened 1.3% 6.3% 5.0% + 
      
Floor     
a) bad finishes 6.7% 7.9% 1.3% + 
b) cracks/broken 8.0% 7.9% -0.1% - 
c) out of alignment 0.0% 0.0% 0.0% Par 
d) dirty 0.0% 7.9% 7.9% + 
      
Electrical     
a) switch dirty 0.0% 0.0% 0.0% Par 
b) switch out of    
    alignment 0.7% 0.0% -0.7% - 
c) functionality 12.7% 17.5% 4.8% + 
      
Plumbing & 
Sanitary 
    
a) functionality 30.0% 44.4% 14.4% + 
b) leaking 13.3% 23.8% 10.5% + 
c) damages 6.7% 6.3% -0.3% - 
      
External     
a) fencing defects 3.3% 4.8% 1.4% + 
b) apron slab cracks 6.7% 11.1% 4.4% + 
c) car porch leaking 3.3% 11.1% 7.8% + 
     
Total types of 
defects 
32    
Note: + represents ISO organization performed better 
          -  represents non ISO organization performed better 
 
 
Table 5.11 shows percentage of defect occurrences as well as percentage differences 
between ISO certified organization and non ISO certified organization. The positive 
value in the percentage differences value shows that non ISO organization had more 
occurrences of defects than ISO organization and this indicates that ISO certified 
organization has better workmanships performance compare to non ISO certified 
organization. Whereas the negative value shows that non ISO organization had less 
occurrences of defects than ISO organization and this indicates that non ISO 






Under this trade of work, ISO organization performs better by 38.2% for 
rough finishes, the best performance of all the defects. For not properly painted, ISO 
organization better by 35.5%, out of alignment, ISO organization better by 19.0% as 
well as edge chirped off better by 14.3%. However, non ISO organization performs 
better in cracks/broken with 6.1% over ISO organization. 
 
 
 Out of 5 type defects analysed, 4 are performed better by ISO organization 
and hence, it is obvious that ISO organization could produce better workmanships 






ISO organization performed better for most type of defects under this trade 
with functionality better by 39.7%, not properly installed better by 2.5%, 
damage/dented better by 11.7% and out of alignment better by 6.6%. For dirty, both 
ISO and non ISO organization have a par performance. 
 
 
 Out of 5 type defects analysed, 4 are performed better by ISO organization 
and hence, it is again obvious that ISO organization could produce better 











In door category, non ISO organization performs better in defects of not 
properly painted, damage and dirty with advantage of  8.1%, 3.7% and 0.7% 
respectively. For functionality and out of alignment, ISO organization performs 
better with advantage of 10.2% and 2.1% respectively. Out of 5 type defects 
analysed, 3 are performed better by non ISO organization whereas 2 are performed 






Under this trade of work, for defects of dampened and bad finishes, ISO 
organization betters by 5.0% and 0.4% respectively. For defects of not properly 
painted and dirty, non ISO organization performs better with advantage of 2.0% and 
1.3% respectively. Out of 4 type defects analysed, 2 are performed better by ISO and 
non ISO organization respectively. 
 
 
5.4.1.5 Floor  
 
 
ISO organization performs better for defects of dirty and bad finishes with 
advantage of 7.9% and 1.3% respectively but for defect of cracks/broken, ISO 
organization loses by 0.1%. Defect in term of out of alignment shows that both 
organizations perform at par. Out of 4 type defects analysed, 2 are performed better 









In defect of functionality, ISO organization performs better by 4.8% while 
defect of switch dirty shows that both organization performs par and non ISO 
organization performs better by 0.7% for defect of switch out of alignment. Out of 3 
type defects analysed, 1 are performed better by ISO organization whereas 1 
performs at par. 
 
 
5.4.1.7 Plumbing & Sanitary 
 
 
For plumbing & sanitary, ISO certified organization has better workmanship 
performances for functionality by 14.4% as well as for leaking, ISO certified 
organization better by 10.5%. Whereas for damages, non ISO certified organization 
edged by 0.3% better. From these three, the analysis shows that two are performed 
better in ISO organization. This again indicates that ISO organization could produce 
better quality workmanships of work. 
 
 
5.4.1.8 External    
 
 
All defects under this category are performed better by ISO organization with 
advantage of 7.8%, 4.4% and 1.4% for defects of car porch leaking, apron slab 
cracks and fencing defects respectively. Out of 3 type defects analysed, all are 
performed better by ISO organization. This reaffirms that ISO organization could 
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5.4.1.9 Summary of comparison for medium cost low rise housing projects in 
ISO certified and non ISO certified organization 
 
 
The number of defects performed better by ISO organization in medium cost 
low rise housing projects is equivalent to 20. Only 9 types of defects are performed 
better by non ISO organization, whereas the rest of defects, both organizations 
performed at par. Hence, this indicates that ISO certified organization performs 





5.4.2 Comparison for low medium cost apartments projects in ISO certified 
and non ISO certified organization  
 
 
The converted percentage occurrences for all types of defects categorized by 
trades of works together with percentage differences for ISO certified organization 
and non ISO certified organization are tabulated as follows: 
 
 
Table 5.12: Percentage of defects occurrences and differences for low medium cost   
                   apartments projects in ISO certified and non ISO certified organization  










mark Types of defects 
categorized by 
trades of work 
A B B - A  
Wall     
a) cracks/broken 9.3% 12.5% 3.2% + 
b) out of alignment 0.0% 0.0% 0.0% Par 
c) rough finishes 24.2% 75.0% 50.8% + 
d) edge chirped off 1.5% 43.5% 42.0% + 
e) not properly  
  painted 21.1% 53.0% 31.9% 
+ 
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Window     
a) out of alignment 1.0% 0.5% -0.5% - 
b) functionality 18.0% 33.5% 15.5% + 
c) damage/dented 11.9% 19.0% 7.1% + 
d) dirty 0.5% 1.5% 1.0% + 
e) not properly   
    installed  9.3% 52.0% 42.7% + 
      
Door     
a) out of alignment 0.0% 0.0% 0.0% Par 
b) functionality 16.5% 28.0% 11.5% + 
c) damage 1.0% 2.5% 1.5% + 
d) dirty 0.5% 0.5% 0.0% Par 
e) not properly   
    painted 10.8% 13.5% 2.7% + 
      
Ceiling     
a) bad finishes 11.3% 22.5% 11.2% + 
b) not properly   
    painted 16.0% 51.0% 35.0% + 
c) dirty 0.0% 0.5% 0.5% + 
d) dampened 1.0% 6.0% 5.0% + 
      
Floor     
a) bad finishes 4.6% 7.5% 2.9% + 
b) cracks/broken 3.1% 8.0% 4.9% + 
c) out of alignment 0.0% 0.0% 0.0% Par 
d) dirty 1.5% 2.0% 0.5% + 
      
Electrical     
a) switch dirty 0.0% 0.0% 0.0% Par 
b) switch out of  
    alignment 0.0% 2.5% 2.5% + 
c) functionality 4.6% 10.5% 5.9% + 
      
Plumbing & 
Sanitary 
    
a) functionality 30.9% 42.5% 11.6% + 
b) leaking 27.3% 34.0% 6.7% + 
c) damages 5.2% 4.0% -1.2% - 
      
Total types of 
defects  
29    
Note: + represents ISO organization performed better 
  - represents non ISO organization performed better 
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Table 5.12 shows percentage of defect occurrences as well as percentage differences 
between ISO certified organization and non ISO certified organization. The positive 
value in the percentage differences value shows that non ISO organization had more 
occurrences of defects than ISO organization and this indicates that ISO certified 
organization has better workmanship performances compare to non ISO certified 
organization. Whereas the negative value shows that non ISO organization had less 
occurrences of defects than ISO organization and this indicates that non ISO 







Under this category, ISO organization better by 50.8% for rough finishes, the 
best performance of all the defects. For edge chirped off, ISO organization better by 
42.0%, not properly painted, ISO organization better by 31.9% as well as 
cracks/broken better by 3.2%. For defect of out of alignment, both organizations 
perform at par. 
 
 
 Out of 5 type defects analysed, 4 are performed better by ISO organization 
whereas 1 performs at par. ISO system implementation proves its ability again in 
producing quality workmanships compared to non ISO implementation. 
 
 
5.4.2.2 Window  
 
 
 ISO organization performed better for most type of defects under this trade 
with not properly installed better by 42.7%, functionality better by 15.5%, 
damage/dented better by 7.1% and dirty better by 6.6%. For out of alignment, non 
ISO organization performs better with advantage of 0.5%. 
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 From these five, the analysis shows that four are performed better in ISO 
organization and hence, it is again obvious that ISO organization could produce 






Most defects under this category are also performed better by ISO 
organization with advantage of 11.5%, 2.7% and 1.5% for defects of functionality, 
not properly painted and damage respectively. For defects of dirty and out of 
alignment, both organizations perform at par.  
 
 
 Out of 5 type defects analysed, ISO organization performs better for 3 
whereas 2 perform at par. ISO certified organization again edged over non ISO 
certified organization in workmanships performance.  
 
 
5.4.2.4 Ceiling  
 
 
All defects under this category are performed better by ISO organization with 
advantage of 35.0%, 11.2%, 5.0% and 0.5% for defects of not properly painted, bad 
finishes, dampened and dirty respectively. Out of 4 type defects analysed, all are 












This category shows that for defects of cracks/broken, bad finishes and dirty, 
ISO organization is better with advantage of 4.9%, 2.9% and 0.5% respectively. 
Defect of out of alignment shows that both organizations perform at par. 
 
 
 Out of 4 type defects analysed, 3 performed better by ISO organization and 1 
performs at par.  It is affirmative that ISO organization could produce better quality 






In functionality and switch out of alignment, ISO organization performs 
better by 5.9% and 2.5% respectively. For defect of switch dirty, both ISO certified 
organization and non ISO certified organization perform at par.  
 
 
 Out of 3 type defects analysed, 2 performed better by ISO organization 
whereas 1 performs at par. ISO organization shows victory again in workmanships 
performance.   
 
 
5.4.2.7 Plumbing & Sanitary 
 
 
Under this trade of work, for functionality, ISO certified organization is 
better by 11.6% as well as for leaking, ISO certified organization better by 6.7%. 
Whereas for damages, non ISO certified organization edged by 1.2% better. 
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 Out of 3 type defects analysed, 2 are performed better by ISO organization 
and this shows that ISO organization could produce higher workmanships a quality 
than non ISO organization. 
 
 
5.4.2.8 Summary of comparison for low medium cost apartments projects in    
ISO certified and non ISO certified organization 
 
 
 The number of defects performed better by ISO organization in low medium 
cost apartments projects is equivalent to 22. Only 2 types of defects are performed 
better by non ISO organization, whereas the rest of defects, both organizations 
performed at par. Hence, this indicates that ISO certified organization also performs 





5.5 Conclusion   
 
 
ISO 9001 certified organization is found to be performing better in term of 
workmanships in the comparison of both medium cost low rise housing and low 
medium cost apartments projects with non ISO 9001 certified organization due to the 
fact that the three most significant factors that contribute to poor construction 
workmanships identified through survey are poor documentation, poor performance 
of workers and poor management.  
 
 
In conclusion, this study indicates that organization which implements the ISO 
9001: Quality Management Systems (QMS) has better workmanships performance 
in selected construction projects. 


















This chapter presents findings for the study that had been carried out 
including contributions of the work to the body of knowledge.  
 
 
The aim of this study was to analyze the workmanship performances of ISO 
9001: Quality Management Systems (QMS) implementation in selected projects. A 
holistic approach of study and investigation issues to the quality of construction 
workmanships in construction projects led to establishment of three objectives that 
helped to achieve the aim of this study which are presented in Chapter 1. 
 
 
In order to realize the aim and objectives of this study, a research 
methodology was identified, which help to accomplish the issues, is investigated. 
The essential tasks have been identified in this methodology includes literature 
reviews, discussion with the experience professionals from construction industry, 
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company search, construction projects’ defects list analysis, questionnaire survey 




A comprehensive literature review was conducted that led to identification of 
defective workmanships in construction projects and factors that contribute to poor 
construction workmanships. Following an extensive literature review a series of 
discussion were held with industry professional to gain more insight of the common 
defective workmanship in buildings projects. Subsequently, a type of defects list for 
building works categorized by trades of work was developed as discussed in Chapter 
4. Data collection regarding poor construction workmanships had been performed in 
two construction organization namely IJM Construction Sdn Bhd and Sepang Megah 
Sdn Bhd.. The former is an ISO 9001: Quality Management System (QMS) certified 
company while the latter is a non ISO 9001: Quality Management System (QMS) 
certified company. Two building projects have been selected in each organization for 
the purpose of this study. Data collection is based on vacant possession defects list 
for these projects that were written by the end-users for respective projects. Each 
defects list, which represents one unit of house were analyzed to obtain the data 
regarding the occurrence of type of defect categorized by trades of work developed. 
 
 
A questionnaire was designed using the findings obtained from the literature 
reviews, previous research and study. The questionnaire was sent to the two said 
organizations to verify the factors that contribute to poor construction workmanships 
in their projects. Data collected from questionnaire survey had validated the findings 
and a brief explanation on the questionnaire survey is discussed in Chapter 4. 
 
    
Data collected from defects list and questionnaire survey were used to 
validate the issues investigated and appropriate analysis method was used to achieve 
these objectives. The results obtained from the analysis discussed in Chapter 5. 
Conclusion was drawn from analysis in order to establish the objectives of this 
study. 
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6.2 Summary of Findings 
 
 
A brief explanation on the findings drawn from this study is summarized in 





6.2.1 To identify common defective workmanships in selected projects 
 
 
From data analysis, it was found that in ISO organization, the five most 
common defective workmanships found were window functionality, plumbing & 
sanitary functionality, wall not properly painted, wall rough finishes and door not 
properly painted for medium cost low rise housing project whereas in non ISO 
organization, the five most common defective workmanships found were wall rough 
finishes, wall not properly painted, plumbing & sanitary functionality, window 
functionality and window damage/dented. Hence, this shows that the most 
significant defects in both projects are window functionality, plumbing & sanitary 
functionality, wall not properly painted and wall rough finishes. 
 
 
For low medium cost apartments projects, in ISO organization, the five most 
common defective workmanships found were plumbing & sanitary functionality, 
plumbing & sanitary leaking, wall rough finishes, wall not properly painted and 
window functionality whereas in non ISO organization, the five most common 
defective workmanships found were wall rough finishes, wall not properly painted, 
window not properly installed, ceiling not properly painted and wall edge chirped 
off. Thus, this shows that the most significant defects in both projects are wall rough 




6.2.2 To identify factors that contribute to poor construction workmanships 
 
 
From analysis of data obtained from questionnaire survey, the three most 
significant factors that contribute to poor construction workmanships in sequence are 
poor documentation (average index point 3.70), poor performance of workers 
(average index point 3.60) and poor management (average index point 3.58). 
 
 
 Under poor documentation category, factors that contribute to poor 
construction workmanships ranked in ascending manner are no proper control of 
drawings, unclear instructions and eligibility of documents, delay in issuance of 
drawings and incomplete drawings. In this area, ISO 9001: Quality Management 
system (QMS) implementation could a play a significant roll in improving the 




Under poor performance of workers category, factors that contribute to poor 
construction workmanships ranked in ascending manner are poor care in 




Under poor management category, factors that contribute to poor 
construction workmanships ranked in ascending manner are lack of motivation to 
project team, poor decision making, lack of site monitoring, poor knowledge of 
work, delayed issuance of salary, quality control system not established, poor co-
operation and lack of commitment. Thus, ISO 9001: QMS could improve poor 
management as it focus on system approach to management of identifying, 
understanding and managing interrelated processes as a system contributes to 
projects’ effectiveness and efficiency in achieving its objectives. 
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6.2.3 To compare the workmanships performance between an ISO 9001: 
Quality Management System (QMS) certified organization and a non 
ISO 9001:QMS certified organization in selected projects 
 
 
In Chapter 5, comparison of workmanships performance between ISO 
certified organization and non ISO certified organization for medium cost low rise 
housing projects and low medium cost apartments projects were carried out based on 
percentage occurrence of defects. 
 
  
The number of defects analyzed performed better by ISO organization in 
medium cost low rise housing projects is equivalent to 20. Only 9 types of defects 
are performed better by non ISO organization, whereas the rest of defects, both 
organizations performed at par. Hence, this indicates that ISO certified organization 
performs better in workmanships for medium cost low rise housing projects. 
 
 
    The number of defects analyzed performed better by ISO organization in 
low medium cost apartments projects is equivalent to 22. Only 2 types of defects are 
performed better by non ISO organization, whereas the rest of defects, both 
organizations performed at par. Hence, this indicates that ISO certified organization 








The findings of this study show that for medium cost low rise housing projects, 
in ISO organization, the five most common defective workmanships found were 
window functionality, plumbing & sanitary functionality, wall not properly painted, 
 109 
wall rough finishes and door not properly painted whereas in non ISO organization, 
the five most common defective workmanships found were wall rough finishes, wall 
not properly painted, plumbing & sanitary functionality, window functionality and 
window damage/dented.  
 
 
Besides, for low medium cost apartments projects, in ISO organization, the five 
most common defective workmanships found were plumbing & sanitary 
functionality, plumbing & sanitary leaking, wall rough finishes, wall not properly 
painted and window functionality whereas in non ISO organization, the five most 
common defective workmanships found were wall rough finishes, wall not properly 




Generally, the study shows that the three most significant factors that contribute 
to poor construction workmanships identified are poor documentation, poor 
performance of workers and poor management.  
 
 
Comparison shows that ISO certified organization performs better in 
workmanship for medium cost low rise housing project as well as low medium cost 
apartments project. This show that ISO 9001: Quality Management Systems (QMS) 
could improve the workmanships performance in construction projects. 
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APPENDIX I UNIVERSITI TEKNOLOGI MALAYSIA 
FACULTY OF CIVIL ENGINEERING 
 
 






Objective of study:  
 






a) This questionnaire forms a part of a study carried out by a student for his course 




b) It is sincerely that you would spare some time to answer the questions. The data 
collected is would purely use for statistical analysis and all the information will be 
treated as confidential. 
 
 
c) There are 2 sections in this questionnaire namely; 
 
Section A – to identify respondent’s background and experiences 
Section B – to identify factors that contribute to poor construction 
workmanship in respondent’s projects. 
Please complete both sections. 
 
  





NAME OF COMPANY:  __________________________________________________ 
 
PROJECT TITLE    : ___________________________________________________ 
(in brief)   
        ___________________________________________________ 
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Section A: Respondent’s background and experiences 
 




1. Contractor class? 
 
            Class A                                 Class B                                 Class C   
 




2. Position in company?   
  
                  Project Manager                   Engineer                               Architect 
 
                  Quantity Surveyor                Supervisor 
 




3. How long of involvement in construction industry? 
 
Less than 2 years                           Between 2 to 5 years 
 




4. Period of service in current company? 
 
Less than 2 years         Between 2 to 5 years 
 












Section B: Factors that contribute to poor construction workmanship   
       in respondent’s projects. 
 
 
Instruction: Please mark (        ) at the column in the table as appropriately given. 
 
         Indicator: 
 
         5 – Strongly agree 
         4 – Agree 
                    3 – Sometimes 
                    2 – Disagree 




Factors that contribute to poor construction workmanships  Indicator 
 1 2 3 4 5 
Poor communication  
a) misunderstanding      
b) inadequate information      
c) different mode of communication      
d) communication breakdown      
e) interpretation      
      
      
Poor documentation  
a) incomplete drawings      
b) unclear instructions      
c) delay in issuance of drawings      
d) eligibility of documents      
e) no proper control of drawings      
      
      
Poor supervision  
a) absentee      
b) competency of supervisors      
c) inconsistencies in supervision      
d) qualifications of supervisors      











Factors that contribute to poor construction workmanships Indicator 
 1 2 3 4 5 
Poor supervision  
f) lack of commitment      
g) inadequate training of supervisors      
h) stubbornness      
      
      
Poor system/methodology of work  
a) no method statement of work      
b) no proper monitoring of work      
c) no establishment of quality control system      
d) no submission of sample for approval prior work    
    commencement 
     
e) system of inspection not proper      
      
      
Poor performance of workers  
a) workers’ competency      
b) unsuitability of skills and work undertaken      
c) poor welfare      
d) laziness      
e) poor care in workmanship      
      
      
Poor management  
a) lack of commitment      
b) quality control system not established      
c) lack of site monitoring      
d) lack of motivation to project team      
e) delayed issuance of salary      
f) poor decision making      
g) poor knowledge of work      
h) poor co-operation      
      
      
Poor planning  
a) construction sequences      
b) construction methods      
c) temporary facilities       
d) procurement      
e) coordinations      
      
-end of questionnaire- Thank You 
